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Diffuse large B-cell lymphoma (DLBCL) is the most common non-Hodgkin lymphoma in the western
world.1 It is a biologically heterogenous disease, with 8% to 14% of the cases demonstrating MYC rear-
rangement.2 High-grade B-cell lymphoma with MYC and BCL2 and/or BCL6 rearrangements (HGBL
double-hit [DH]/triple-hit [TH]) is a newly created lymphoma subtype in the 2016 World Health Organiza-
tion (WHO) classification of lymphoid neoplasms, characterized by concurrent chromosomal rearrange-
ments involving MYC and BCL2 and/or BCL6.2,3 HGBL-DH/TH constitutes �4% to 7% of newly
diagnosed DLBCL and is frequently associated with early treatment failure.4-6 Intensive frontline immuno-
chemotherapy regimens appear to be associated with better outcomes in retrospective and single-arm
studies6-9; however, emerging data have challenged the role of intensive inductions.10 Patients with
relapsed or refractory (rel/ref) HGBL-DH/TH have a poor rate of survival.5 Thus, novel treatment strate-
gies that will improve response rates and duration of remission remain an unmet need.

Loncastuximab tesirine is an antibody-drug conjugate comprising a humanized anti-CD19 monoclonal anti-
body stochastically conjugated to a pyrrolobenzodiazepine (PBD) dimer cytotoxin, SG3199.11,12 After
rapid internalization by CD19-expressing cells, loncastuximab tesirine is transported to the lysosomes,
where the PBD dimer is released after cleavage of the protease-sensitive linker. The PBD dimer binds to
the minor groove of DNA, where it causes interstrand DNA crosslinks with minimal DNA distortion. The
pivotal phase 2 single-arm LOTIS-2 study (registered on https://clinicaltrials.gov as #NCT03589469)
enrolled 145 patients with rel/ref DLBCL (including HGBL-DH/TH) from August 2018 through Septem-
ber 2019, after they had received $2 multiagent systemic therapies, and led to US Food and Drug
Administration approval of loncastuximab tesirine in this setting.13 Eligibility criteria have been reported but
included measurable disease defined by the 2014 Lugano Classification, Eastern Cooperative Oncology
Group performance status of 0 to 2, and adequate organ function.13 Patients with bulky disease, defined
as a tumor $10 cm in the longest dimension, autologous stem cell transplant within 30 days, allogenic
stem cell transplant within 60 days, and active central nervous system lymphoma, represented the major
exclusion criteria. The study was performed 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. Treatment consisted of single-agent loncastuximab tesirine 0.150 mg/kg
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every 3 weeks for 2 cycles, then 0.075 mg/kg every 3 weeks for
subsequent cycles for up to 1 year or until relapse or progression of
disease, unacceptable toxicity, or death. The primary study end point
was overall response rate, defined as the proportion of patients with
best overall complete response (CR) or partial response assessed
by independent review. Investigator assessment of histopathology
according to the 2016 WHO classification was used to define
HGBL-DH/TH.2 We also included in the present analysis patients
who received a diagnosis of DLBCL-DH/TH before the current
WHO classification. Median progression-free survival (PFS) and
overall survival (OS) measured the time from first dose to the point
when the probability of the events reach 50%. In this report, we
sought to evaluate the outcomes of patients with HGBL-DH/TH
enrolled in the LOTIS-2 trial with a data cutoff of 1 March 2021.

Fifteen (10%) patients with HGBL-DH/TH were enrolled in the
LOTIS-2 clinical trial. Twelve of those patients (80%) exhibited
MYC and BCL2 or BCL6 rearrangements (DH), and 3 (20%)
showed MYC, BCL2, and BCL6 rearrangements (TH). Ten patients
were women (66.7%), and 5 (33.3%) were men. The median age
was 74 (range, 27-85) years, with 6 patients (40%) $75 years of
age. The majority of the patients (n 5 11; 73%) had received $3
lines of therapy, 3 patients (20%) had undergone autologous stem
cell transplant, and 4 patients (26.7%) had received chimeric anti-
gen receptor (CAR)–modified T-cell therapy with a current biopsy
specimen demonstrating persistent CD19 expression by immunohis-
tochemistry (Table 1). Only 1 patient received a polatuzumab
vedotin–containing regimen before enrollment. The median time
from diagnosis to first dose of loncastuximab tesirine was 22.2
(range, 5.4-86.6) months, and the median time from completion of
immediate last therapy to initiation of the study treatment was 1.7
(range, 0.6-62.4) months.

The overall response rate of loncastuximab tesirine in HGBL-DH/TH
was 33.3% (95% confidence interval [CI], 11.8% to 61.6%) with
all 5 patients achieving CR (Figure 1A). The median time to first CR
was 43 (38-148) days. Among the patients with HGBL-DH/TH
treated with loncastuximab tesirine after CAR T-cell progression
(n 5 4), 1 patient achieved CR. With a median follow-up of 5.8
(range, 0.7-28.1) months, the median PFS and OS were 3.7 (95%
CI, 1.28-not reached) and 9.2 (95% CI, 1.84-not reached), respec-
tively. All responding patients with HGBL-DH/TH had a duration of
response of more than 12 months, with a median duration of
response not reached at the time of data cutoff (Figure 1B).
Treatment-emergent adverse events were similar to those of
patients with DLBCL not otherwise specified. The most common
included grade $3 neutropenia (26%), thrombocytopenia (18%),
and increased g-glutamyl transferase (17%).

Patients with rel/ref HGBL-DH/TH have a poor prognosis. In a retro-
spective multicenter study, patients with HGBL-DH/TH (n 5 12)
were more likely to present primary refractory disease or relapse
within 12 months from frontline therapy (83%), achieved only partial
response (75%) to salvage chemotherapy, and demonstrated a
4-year OS of 25%.5 CD19-directed CAR T-cell therapy has
changed the landscape of treatment options in patients with aggres-
sive lymphomas; however, efficacy in patients with HGBL-DH/TH
appears different by cellular product. Nastoupil et al reported similar
12-month PFS (39% vs 48%; P 5 .43) and OS (69% vs 68%;
P 5 .99) in patients with HGBL-DH/TH compared with other rel/ref
DLBCL subtypes treated with axicabtagene ciloleucel.14 Similar

results were achieved in this population with lisocabtagene maraleu-
cel, with an objective response rate of 75.8% and not-reached
median OS.15 In contrast, a recent update of the JULIET study
reported that patients with HGBL-DH/TH treated with tisagenlecleu-
cel exhibited lower overall response rates (20% vs 42.1%).16

CD19-directed CAR T-cell therapy denotes a significant advance in
the treatment of patients with rel/ref HGBL-DH/TH, but requires
extensive health care coordination, is limited by manufacturing time
lines, and carries the risk of substantial treatment-related toxicity.
Loncastuximab tesirine is a valuable off-the-shelf treatment option for
patients with rel/ref HGBL-DH/TH associated with an acceptable
safety profile. Current US Food and Drug Administration–approved
regimens in patients with rel/ref aggressive lymphoma include pola-
tuzumab vedotin in combination with bendamustine and rituximab
and tafasitamab with lenalidomide. However, the efficacy of these
agents in HGBL-DH/TH remains unknown, as patients with this dis-
ease subtype were not included in pivotal clinical trials of these ther-
apeutic combinations.17,18 Acknowledging the small number of
patients included in our analysis and the need for future larger confir-
matory studies, our data support the selection of loncastuximab tesir-
ine in rel/ref HGBL-DH/TH.

In summary, response rates in this small subgroup of patients with
heavily pretreated HGBL-DH/TH (33.3%) are consistent with those

Table 1. Baseline clinical characteristics in patients with

HGBL-DH/TH

Responders

(n 5 5)

Nonresponders

(n 5 10)

Age, median (min, max), y 75 (53, 84) 74 (27, 85)

Age group, n (%)

,65 y 2 (40.0) 3 (30.0)

$65 to ,75 y 0 (0.00) 4 (40.0)

$75 y 3 (60.0) 3 (30.0)

Diagnosis to first dose, median
mo (min, max)

50.0 (23.6, 86.6) 11.04 (5.4, 73.2)

Prior systemic therapies, n (%)*

2 1 (20.0) 3 (30.0)

3 1 (20.0) 5 (50.0)

.3 3 (60.0) 2 (20.0)

Prior stem-cell transplant, n (%) 1 (20.0) 2 (20.0)

Prior CAR T-cell therapy 1 (20.0) 3 (30.0)

Response to most recent line of systemic therapy, n (%)

Relapse 2 (40.0) 2 (20.0)

Refractory† 0 (0.00) 8 (80.0)

Other‡ 3 (60.0) 0 (00.0)

Second-line International Prognostic Index (IPI)§

0-2 2 (40.0) 3 (30.0)

3-5 3 (60.0) 7 (70.0)

N 5 15. Data cutoff was 1 March 2021. Median (range) follow-up for the entire LOTIS-
2 population: 7.8 (0.3-31.0) months.
*Prior stem cell transplant is included. For patients who received an autologous
transplant, the mobilization regimen was considered a line of therapy if it was
chemotherapy based and distinct from the other previous lines of treatment.
†Defined as no response to therapy.
‡Defined as unknown, not evaluable, or missing.
§Derived from baseline values at the time of clinical trial enrollment, as previously
described.19 One patient with bulky disease was included in the nonresponder group.
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observed in the DLBCL-not otherwise specified population previ-
ously reported in the LOTIS-2 study. Initial responses were achieved
within a median of 6.1 weeks, with all responding patients achieving
CR. Moreover, the patients achieved long-term disease control,
underscoring the efficacy of loncastuximab tesirine in overcoming
poor disease prognoses in rel/ref HGBL-DH/TH.
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Figure 1. Efficacy of loncastuximab tesirine in patients with high-grade B-cell lymphoma with MYC and BCL2 and/or BCL6 rearrangements (HGBL-DH/TH).

Overall response rate, time to response (A), and time to events (B) by patient in 15 patients enrolled in the LOTIS-2 trial.
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