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COMMENT

Comment on “Combining brentuximab vedotin with
dexamethasone, high-dose cytarabine and cisplatin
as salvage treatment in relapsed or refractory
Hodgkin lymphoma: the phase II HOVON/LLPC
Transplant BRaVE study.”

The high-dose cytarabine-containing regimen with
dexamethasone, cytarabine and cisplatin (DHAP) had
been predominantly used in Europe as standard salvage
chemotherapy for relapsed or refractory (R/R) classical
Hodgkin lymphoma (c-HL) until the recent introduction
of brentuximab vedotin (Bv), an anti-CD30 antibody
conjugated to the potent antimicrotubule agent
monomethyl auristatin-E.1 Real-world experience shows
a gradual transition from traditional cytotoxic agent-
based treatment to selectively active agent-based treat-
ment for R/R c-HL;2 in clinical practice, Bv was the first
agent to be used for this purpose. However, the slight
decline in the number of increased rates of metabolic
complete response (mCR), as assessed by [18F] fluo-
rodeoxyglucose (FDG)-positron emission tomography
(PET)/computed tomography (CT) scan, after Bv expo-
sure as single agent, has raised questions about its effica-
cy and widespread adoption in the R/R c-HL setting.2

We read with great interest the study by Kersten et al.
published ahead of print in this journal.3 In their multi-
center, international phase II study, between 2014 and
2017, 52 adult patients (median age: 29 years) with R/R
c-HL received Bv plus DHAP with the aim of testing the
possibly enhanced cyto-destructive potency against
Hodgkin and Reed-Sternberg (HRS) cells from this com-
bination. Hospitalized patients received three 21-day
cycles of Bv 1.8 mg/kg on day 1 and DHAP (dexametha-
sone 40 mg on days 1-4, cisplatin 100 mg/m2 in continu-
ous intravenous infusion [i.v.] for 24 hours on day 1 and
cytarabine 2 x 2 g/m2) on day 2; treatment-related
adverse events were also evaluated. Despite several
adverse prognostic factors (advanced-stage disease in
54% of patients, primary refractory disease in 43% of
patients, and relapses within 1-year from first-line treat-
ment in 29% of patients), Bv combined with DHAP
resulted in mCR rates (according to the Lugano classifi-
cation, 2014 criteria) of 81%, and grade ≥3 toxicity
(prevalently consisting of febrile neutropenia according
to the National Cancer Institute Common Terminology
Criteria for Adverse Events [CTCAE], version 4.03) in
only 22% of patients. Subsequently, 47 of 52 patients
(90%) received high-dose chemotherapy and
hematopoietic stem cell transplantation (HSCT); after a
median follow up of 27 months, the progression-free
survival (PFS) was 74%. The authors, supported by the
evidence of a higher proportion of patients with mCR at
2-years than traditional salvage regimens, concluded
that, in R/R c-HL, three cycles of Bv-DHAP are impres-
sively effective and greatly lower costs (using only 3
administrations of Bv). 
Several attempts have been made in the R/R c-HL set-

ting to define the best partner(s) that could synergize
with Bv.4-6 Clinical trials conducted in this setting present
convincing evidence that increasing the dosage of ben-
damustine had good anti-cancer activity with no dose-
limiting toxicity.7 Improvements in anti-lymphomatous
potency occurred especially when Bv infusion was fol-
lowed by increasing doses of bendamustine, most likely
due to an enhanced synergistic effect which was per-
ceived as a great advantage in this subset. Emerging in
vitro data suggest that high-dose bendamustine adminis-
tered immediately after Bv facilitated intracellular traf-

ficking, internalization, and metabolism of antiCD30-
auristatin conjugates, and thus targeted delivery of anti-
cancer therapeutics.8 We have published9,10 encouraging
preliminary single-center efficacy and safety results of a
new salvage regimen named Bv+Bs-21 for R/R c-HL; this
consists of 3-days outpatient i.v. infusions of 1.8 mg/kg
of brentuximab vedotin on day 1 of each 3-week cycle
combined in sequence to bendamustine supercharge on
days 2 and 3 of the treatment cycle at a fixed dose of 120
mg/m2 per day, for a total of four courses. Mature results
(in terms of larger patient numbers and longer follow-up
than in the previously published study9,10) are now avail-
able. These are characterized by a prospective series of
30 patients (median age: 44 years; range: 23-59 years)
receiving Bv+Bs-21 for R/R c-HL during the period from
2013 to 2020 at the Hematology Unit of the Federico II
University of Naples, Italy, whose clinical presentations
were more aggressive (>3 lines of previous treatment in
75% of patients, primary refractory disease in 70% of
patients, autologous HSCT failure in 35% of patients)
compared to those in the Kersten et al.3 study. All
patients underwent four courses of Bv+Bs-21; median-
dose intensity during sequential therapy was 100%
(range: 88.6-102.4%) for Bv and 100% (range: 88.7-
102.4%) for Bs. A vigorous support drug treatment
(especially premedication prior to Bs administration, and
antimicrobial drugs) and clinical and laboratory monitor-
ing were systematically performed in all cases. Ten
patients (33%) experienced grade ≥3 treatment-related
adverse events (according to the CTCAE, version 4.03)
consisting of cytomegalovirus reactivation (with viremia
[median CMV-DNA: 1,810 IU/mL; range: 620-170,000
IU/mL] with fever, which was successfully treated with
pre-emptive therapy with valganciclovir) in seven cases
and neutropenia in three cases; all resolved without
requiring hospitalization. At post-Bv+Bs-21 re-evalua-
tion, 100% of patients had deep metabolic responses
with Deauville 5-point scale scores ≤3 at FDG-PET/CT
scans. Thereafter, four patients (13%) received two addi-
tional courses of Bv+Bs-21, five patients (17%) received
allogeneic HSCT, and the remaining 21 patients (70%)
received autologous HSCT. In this last sub-group, for 12
patients, peripheral blood stem cells (PBSC) were previ-
ously harvested after two courses of ifosfamide, gemc-
itabine, vinorelbine and prednisolone; in the remaining
nine cases, PBSC were successfully collected after
Bv+Bs-21, with mobilization with G-CSF, vinorelbine-
cyclophosphamide and/or plerixafor regimen. The medi-
an peak value of CD34+ cells was reached on day 12 after
mobilization (median number of harvested CD34+ cells:
3.1x106 per kilogram of body weight; range: 1.6-
4.2x106). After HSCT, the median day of engraftment of
neutrophils and platelets was recorded on day 11 (range:
9-21 days) and day 12 (range: 9-25 days), respectively. At
a median follow up of 36 months (range: 1-83 months)
from the end of the Bv+Bs-21 regimen, the estimated 3-
year PFS of the entire population was 94% (95% confi-
dence interval: 84.4-100%).
In conclusion, our clinical data indicate that ben-

damustine (an old and low-cost cytotoxic agent) used in
a new schedule modality (i.e., administered at increased
dose and after the first-in-class antibody drug conjugate
targeting CD30) has highly synergistic activity in  outpa-
tient salvage regimen against R/R HRS cells of patients
aged <60 years. 
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