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KEY PO INT S

l 100% response rate
(92% CR) in 26
patients treated with
frontline BV1CHP.
After ∼5 years, 50%
remained in CR (PFS
37.81 to 66.01
months).

l 18 of 19 patients
(95%) with treatment-
emergent PN
reported resolution or
improvement in
symptoms; 9 had
resolution of all PN
events.

This phase 1 study evaluated frontline brentuximab vedotin in combination with cyclophos-
phamide, doxorubicin, andprednisone (BV1CHP; 6 cycles, thenup to10 cycles of brentuximab
vedotinmonotherapy) in 26patientswithCD301 peripheral T-cell lymphoma, including 19with
systemic anaplastic large cell lymphoma. All patients (100%) achieved an objective response,
with a complete remission (CR) rate of 92%; none received a consolidative stem cell transplant.
After amedian observation period of 59.6months (range, 4.6-66.0) fromfirst dose, neither the
median progression-free survival (PFS) nor the median overall survival (OS) was reached. No
progressionor deathwasobservedbeyond35months. Theestimated5-yearPFS andOS rates
were 52% and 80%, respectively. Eighteen of 19 patients (95%) with treatment-emergent
peripheral neuropathy (PN) reported resolution or improvement of symptoms. Thirteen
patients (50%) remained in remission at the end of the study, with PFS ranging from 37.81 to
66.01months. Eight of these 13 patients received themaximum16 cycles of study treatment.
These final results demonstrate durable remissions in 50% of patients treated with frontline
BV1CHP, suggesting a potentially curative treatment option for some patients. This trial was
registered at www.clinicaltrials.gov as #NCT01309789. (Blood. 2018;131(19):2120-2124)

Introduction
Peripheral T-cell lymphomas (PTCLs) encompass about 10% to
15% of aggressive non-Hodgkin lymphomas. Clinical outcomes
for treatment-naı̈ve patients vary extensively depending on PTCL
subtype and therapeutic intervention. Although complete re-
mission (CR) rates of approximately 30% to 70% following frontline
anthracycline-based multiagent therapy have been reported for
patients with anaplastic lymphoma kinase (ALK)-negative systemic
anaplastic large cell lymphoma (ALCL) and other non-ALCL di-
agnoses, 5-year progression-free survival (PFS), and overall survival
(OS) rates range from,5% to approximately 40% and from,10%
to approximately 50%, respectively.1-5 Consolidation with autolo-
gous stem cell transplant improved 5-year PFS by 21% in 1 study
and OS by 22% to 33%, resulting in 5-year PFS and OS rates
ranging from 38% to 61% and from 47% to 70%, respectively.1,6

CD30 is expressed on many PTCL tumor cells including sys-
temic ALCL, where it has high and uniform expression. The
CD30-directed antibody–drug conjugate brentuximab vedotin
has shown substantial activity as monotherapy across subtypes
of relapsed or refractory PTCL.7,8

Our trial evaluated brentuximab vedotin administered in com-
bination with cyclophosphamide, doxorubicin, and prednisone
(BV1CHP) in 26 treatment-naı̈ve patients with CD30-expressing
PTCL. As previously reported, the safety profile was manageable
and all patients achieved an objective response, including 23
with CR.9 One additional patient with partial remission sub-
sequently converted to CR during brentuximab vedotin mono-
therapy, for a final CR rate of 92%. All 7 patients with non-ALCL
diagnoses achieved CR.

This report summarizes durability of response and OS after
approximately 5 years of follow-up, characterizes the patients in
long-term follow-up who remained in remission with no addi-
tional therapy (n 5 13), and describes the resolution of pe-
ripheral neuropathy (PN) in patients treated with BV1CHP.

Study design
The study design and methodology have been previously de-
scribed.9 Combination therapy consistedof intravenous brentuximab
vedotin, 1.8 mg/kg, with CHP (standard dose cyclophospha-
mide, doxorubicin, vincristine, and prednisone [CHOP] without
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vincristine) once every 3 weeks for 6 cycles. After 6 cycles,
patients with objective response could receive up to 10 cycles
of brentuximab vedotin monotherapy. Disease response was
assessed by the investigators using the Revised Response
Criteria for Malignant Lymphoma.10 Peripheral neuropathy was
analyzed using a StandardizedMedical Dictionary for Regulatory
Activities Query; severity was graded according to the National
Cancer Institute Common Terminology Criteria for Adverse
Events, version 3.0. Before initiation, the study was approved by

each site’s institutional review board, and written informed
consent was obtained in accord with the Declaration of Helsinki.

We also evaluated brentuximab vedotin administered in se-
quence with CHOP. Despite a manageable safety profile,
enrollment was terminated after patients who initially responded
to brentuximab vedotin experienced disease progression while
receiving CHOP.9 Efficacy outcomes are summarized in sup-
plemental Table 1 (available on the Blood Web site).
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Figure 1. Five-year durability results. PFS and OS were analyzed using Kaplan-Meier methodology and are shown for the overall population (A-B) and by disease subtype
(ALCL vs non-ALCL; C-D). All censored patients are indicated by dots on the Kaplan-Meier curves. One patient in remission (angioimmunoblastic T-cell lymphoma) did not enter
long-term follow-up, withdrew consent, and was censored after 4.1 months. (A–B) Shading indicates the 95% confidence bounds. (E) Observation time for the subset of
13 patients in long-term follow-up remaining in remission with no subsequent anticancer therapy through end of study; all 13 achieved CR. Shading indicates disease subtype
(ALCL vs non-ALCL). EOT, end of treatment; NE, not estimable; PD, progressive disease.
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Results and discussion
Combination BV1CHP was evaluated in 26 patients with CD301

PTCL: 19 patients had systemic ALCL (16 ALK2, 3 ALK1) and 7
had other CD301 PTCL (2 each adult T-cell leukemia/lymphoma,
angioimmunoblastic T-cell lymphoma, and PTCL-not otherwise
specified; 1 enteropathy-associated T-cell lymphoma). Amedian
of 13 cycles (range, 3-16) of brentuximab vedotin was admin-
istered. Brentuximab vedotin dose reductions did not appear to
affect survival (supplemental Table 2).

All patients achieved an objective response (24 CR, 2 partial
remission). With a median observation time of 59.6 months
(range, 4.6-66.0), 12 patients (46%; 10 ALCL, 2 non-ALCL) had
experienced progressive disease or death. No progression or
death was observed beyond 35 months (supplemental Table 3;
supplemental Figure 1). The median PFS was not reached
(Figure 1A); individual PFS ranged from 4.11 to 66.01 months.
The estimated 5-year PFS rate was 52% (95% confidence interval
[CI] 31, 69).

When analyzed by disease subtype (Figure 1C), the median PFS
was 34.6 months (95% CI, 11.7-not estimable) for ALCL patients
and was not reached for non-ALCL patients. The estimated
5-year PFS was 47% (95% CI, 24-67) for ALCL patients and could
not be estimated for non-ALCL patients.

Five patients (19%; 4 ALK2ALCL, 1 enteropathy-associated T-cell
lymphoma) died during long-term follow-up. Four deaths were
disease related, and 1 patient died of respiratory failure (disease
relatedness unknown). ThemedianOSwas not reached (Figure 1B);
individual OS ranged from 4.6 to 66.01 months. The estimated
5-year OS rate was 80% (95% CI, 59-91).

When analyzed by disease subtype (Figure 1D), the median OS
was not reached for either subgroup of patients. The estimated
5-year OS was 79% (95% CI, 53-92) for ALCL patients and 83%
(95% CI, 27-97) for non-ALCL patients. Among ALCL patients,
outcomes for ALK1 patients appeared more favorable than
those for ALK2 patients (supplemental Table 4).

Table 1. Baseline characteristics of patients in long-term follow-up who remained in remission through end of study

Patients remaining in remission
(n 5 13)* Other patients (n 5 13)† All patients (n 5 26)

Median age (range), y 52.0 (21-81) 58.0 (25-82) 55.5 (21-82)

Female, n (%) 10 (77) 5 (38) 15 (58)

ECOG performance status, n (%)
Grade 0 6 (46) 5 (38) 11 (42)
Grade 1 5 (38) 5 (38) 10 (38)
Grade 2 2 (15) 3 (23) 5 (19)

Disease diagnosis
Systemic ALCL 9 (69) 10 (77) 19 (73)
ALK1 3 (23) 0 3 (12)
ALK2 6 (46) 10 (77) 16 (62)
Non-ALCL 4 (31) 3 (23) 7 (27)
AITL 1 (8) 1 (8) 2 (8)
ATLL 1 (8) 1 (8) 2 (8)
PTCL-NOS 2 (15) 0 2 (8)
EATL 0 1 (8) 1 (4)

Median time from diagnosis to first dose
(range), d

29.0 (9-71) 39.0 (7-109) 31.5 (7-109)

Stage at diagnosis, n (%)
I 3 (23) 0 3 (12)
II 2 (15) 2 (15) 4 (15)
II 3 (23) 3 (23) 6 (23)
IV 5 (38) 8 (62) 13 (50)

IPI score
0-1 5 (38) 3 (23) 8 (31)
2-3 7 (54) 7 (54) 14 (54)
4-5 1 (8) 3 (23) 4 (15)

Median SPD in cm2 (range) 20.6 (4-68) 17.7 (2-173) 20.0 (2-173)

AITL, angioimmunoblastic T-cell lymphoma; ATLL, adult T-cell leukemia/lymphoma; EATL, enteropathy-associated T-cell lymphoma; ECOG, Eastern Cooperative Oncology Group; IPI,
International Prognostic Index; PTCL-NOS, peripheral T-cell lymphoma not otherwise specified; SPD, sum of the products of the diameters.

*Patients with objective response who entered long-term follow-up and remained in remission through end of study with no consolidative stem cell transplant or new
anticancer therapy.

†Patients with objective response who either experienced PD (n 5 7) or discontinued the study because of death (n 5 5) or withdrawal of consent (n 5 1).
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No patient received posttreatment consolidative stem cell
transplant, which was allowed per protocol. After disease pro-
gression, 8 patients (31%) received subsequent therapy, including
3 with stem cell transplants. Initial postprogression therapies in-
cluded single-agent brentuximab vedotin (n 5 4; 50%).

After;5 years of follow-up, 13 patients (50%) remained in long-
term follow-up and in remission without any new anticancer
therapy. Nine of these patients had systemic ALCL, including all
3 ALK1 patients, and 4 patients had other diagnoses. All 13
patients achieved CR. Censored PFS values ranged from 37.81
to 66.01 months (Figure 1E). Individual characteristics of these
13 patients are provided in supplemental Table 5.

Baseline characteristics were generally similar for the patients
remaining in remission comparedwith the other patients (Table 1).
Collectively, disease stage at diagnosis tended to be earlier and
baseline International Prognostic Index score tended to be lower
for the patients remaining in remission. Patients remaining in
remission received a median of 16 treatment cycles (range, 6-16)
compared with 10 (range, 3-16) for the other patients.

Peripheral neuropathy is an adverse event associated with ac-
cumulated exposure to brentuximab vedotin. Nineteen patients
(73%), including 12 remaining in remission, experienced
treatment-emergent PN, predominantly sensory, that was a
maximum of grade 1 or 2 for 17 patients and grade 3 for 2
patients. The median time to onset was 11.0 weeks (range, 0-34)
for any grade of PN, 27.0 weeks (range, 9-51) for grade 2 (n5 13),
and 34.1 weeks (range, 31-37) for grade 3 (n 5 2).

Eighteen patients (95%) had resolution or improvement (by at least
1 grade) in PN symptoms, including 9 with resolution of all events.
The median times to resolution and improvement were 4.2 and
2.6months, respectively. Ten patients (53%) had ongoing PN at last
follow-up, grade 2 for 1 patient who had no improvement during
the study and grade 1 for 9 patients, including both patients with
grade 3 events, 6 remaining in remission, and 1 other patient.

In summary, among 26 CD301 PTCL patients treated with BV1
CHP, the objective response rate was 100% and 92% achieved CR.
After approximately 5 years, 50% remained in remission with no
subsequent anticancer therapy. The median OS was not reached,
and the estimated 5-year OS was 80%. Although 5-year PFS rates
as high as 61% have been reported for PTCL, the safety of BV1
CHP compares favorably to frontline anthracycline-based therapies
followed by consolidative stem cell transplant.6,9 Given the high
level of durable responses to this regimen and favorable safety
profile, a randomized phase 3 clinical trial (www.clinicaltrials.gov #
NCT01777152) compared frontline BV1CHP to CHOP for PTCL.
Enrollment is complete and results are anticipated shortly.
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