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ABSTRACT

A 20-year-old man with metastatic large cell neuroendo-
crine carcinoma of the lung was treated with the delta-like
ligand 3-targeting bispecific T cell engager, tarlatamab.
Treatment was complicated by transient cytokine release
syndrome but resulted in a partial response. Bispecific T
cell engagers may offer a novel treatment approach for
large cell neuroendocrine carcinoma of the lung.

© 2024 The Authors. Published by Elsevier Inc. on behalf of
the International Association for the Study of Lung Cancer.
This is an open access article under the CC BY-NC-ND li-
cense (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
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Introduction

Large cell neuroendocrine carcinoma (LCNEC) is a
rare subtype of lung cancer with limited response to
chemotherapy. The advent of bispecific T cell engagers
(BiTEs) has offered the opportunity to use native T cells
to engage cell surface cancer targets with an off-the-shelf
therapeutic. Tarlatamab is a BiTE against delta-like
ligand 3 (DLL3) with promising activity against SCLC."
DLL3 expression is also found in LCNEC.>™* Here, we
present the case of a young man with metastatic LCNEC
of the lung with response to tarlatamab.

Case Presentation

A 20-year-old man without smoking history or other
toxic exposures presented to the emergency department
with 1 month of progressive and severe back spasms and

abdominal pain. Computed tomography imaging (Fig. 14)
revealed large right hilar mass (5.2 x 4.7 x 7.7 c¢m)
with rim-enhancing hypodensities in the liver and lytic
lesions in T2, T6, and L1. Brain imaging and scrotal ul-
trasound results were within normal limits. A core liver
biopsy evaluation revealed positive results for transcrip-
tion termination factor 1, synaptophysin, and chromog-
ranin, negative results for p53 and retinoblastoma, and
LCNEC with a Ki-67 of 95%. The case was reviewed by a
second experienced lung pathologist who concurred with
the diagnosis. Targeted DNA (Tempus xT 648 gene panel)
and whole transcriptomic RNA next-generation
sequencing (Tempus xR) did not reveal actionable
genomic alterations. MDM2 and MYCL copy number gain
and RB1 and TBL1XR1 copy number loss were noted on
genomic profiling with a tumor mutational burden of 1.6
mutations per megabase. Transcriptomic analysis
revealed DLL3 expression (Fig. 2). Furthermore, z-scores
are used to compare expression levels between samples
from RNA sequencing data. They represent the number of
SDs that a gene’s RNA expression level for a given sample
differs from the mean of all other genes within that
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Figure 1. (A) Timeline of treatment. (B) Baseline diagnostic imaging and (C) imaging after 2 cycles of carboplatin, paclitaxel,

ipilimumab, and nivolumab.

sample. In this case, the z-score for DLL3 expression in the
patient’s sample was 0, indicating DLL3 RNA expression
was close to the average RNA expression of all the sam-
ple’s genes. The patient’s DLL3 z-score was similar to that
of patients with lung adenocarcinoma and squamous cell
carcinoma in the Cancer Genome Atlas. SCLC is not
included in the Cancer Genome Atlas.

After discussion of multiple reasonable regimens and
the patient’s values, the CheckMate 9LA regimen of
carboplatin, paclitaxel, ipilimumab, and nivolumab was
chosen through shared decision-making. Treatment
resulted in dramatic efficacy (Fig. 1B and C), without any
immune-related adverse events, but progression was
found after 6 months. He was subsequently treated with
carboplatin and etoposide. As this was second-line
therapy, etoposide was continued after 4 cycles of
doublet therapy, but only two “maintenance” cycles were
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Figure 2. Transcriptomic analysis of DLL3 expression. DLL3,
delta-like ligand 3; LUAD, lung adenocarcinoma; LUSC, lung
squamous cell carcinoma; TCGA, The Cancer Genome Atlas;
PTX, paclitaxel.

given due to treatment interruption for nonmedical
reasons, followed by progression, providing a total of 4
months of disease control. Subsequently, nab-paclitaxel
was given with best response of progression after two
cycles. This progression included numerous brain me-
tastases, treated with whole-brain radiotherapy. The
patient requested next-line therapy.

Given his cancer biologically and clinically behaved
much like SCLC, and because it was known (at least at an
RNA level) to express DLL3 (Fig. 2), compassionate use
on a single-patient protocol was pursued, and he was the
first patient to have one granted. Cycle 1, day 1 was
administered inpatient and resulted in grade 3 cytokine
release syndrome (CRS) requiring medical intensive care
unit admission, vasopressors, dexamethasone, and toci-
lizumab. Day 8 was administered inpatient with pre-
ceding prophylactic tocilizumab and resulted in grade 2
CRS, which quickly resolved after the administration of
tocilizumab and dexamethasone. It is important to note
that this degree of CRS is uncommon with tarlatamab. In
a phase 2 study in extensive-stage SCLC, grade 3 CRS
occurred in only 1% of patients." Of note, our patient
was far younger than those represented in that study.
Day 15 and subsequent infusions were administered
outpatient without complications. Tarlatamab resulted
in partial response (Fig. 34 and B), which lasted 6
months before both systemic and intracranial progres-
sion. The patient was subsequently treated with temo-
zolomide (2 mo) and carboplatin/irinotecan (2 mo)
without response and is actively pursuing early-phase
clinical trials.

Discussion

LCNEC of the lung is a rare subtype with poor
prognosis and limited response to chemotherapy. Recent
genomic profiling studies of LCNEC revealed SCLC-like
subtypes with DLL3 expression in a large fraction of
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Figure 3. Imaging (A) before and (B) after tarlatamab.

tumors.””* Here, we present the first case of a patient
with metastatic LCNEC treated with the DLL3 T cell
engager, tarlatamab, having treatment response. Treat-
ment with tarlatamab was well tolerated, with longer
duration of disease control than the preceding two lines
of chemotherapy indicating this could be a promising
treatment strategy for LCNEC. Tarlatamab was recently
approved for relapsed extensive-stage SCLC. In addition
to several SCLC studies, it is being evaluated for neuro-
endocrine prostate cancer (NCT04702737), and further
study for neuroendocrine non-SCLC is indicated. Addi-
tional DLL3/CD3 BiTE compounds are being investi-
gated in neuroendocrine cancers, and early reports have
revealed activity in LCNEC of the lung (NCT04429087),
although these data were not available at the time of our
request for compassionate use of tarlatamab.’

The optimal biomarker for selecting patients for
treatment with tarlatamab is not yet known. In
extensive-stage SCLC, responses were found regardless
of DLL3 expression.” Our patient did not have residual
tissue to evaluate DLL3 expression by immunohisto-
chemistry and declined additional tissue biopsies at
progression. As no standard options existed, tran-
scriptomic analysis from standard-of-care sequencing
was used to hypothesize which clinical trial or
compassionate use treatment to pursue. Larger studies
evaluating DLL3 RNA expression would be needed to
establish its utility as a biomarker for selecting patients
for BiTE therapy, but it could be a promising strategy as
RNA sequencing is more broadly performed clinically.
This patient also experienced grade 3 CRS, which is
uncommon with tarlatamab. Prophylactic use of tocili-
zumab decreased the severity and duration of CRS with
day 8 step-dosing. This approach has been explored
with BiTEs for multiple myeloma with high rates of CRS
and could provide a strategy to shorten hospitalization
times or safely administer these agents in the outpatient
setting.’

Conclusion
Here, we report the first case of LCNEC of the lung
treated with tarlatamab. The patient achieved partial

response, with longer disease control on tarlatamab than
previous or subsequent lines of chemotherapy. Targeting
DLL3 in NSCLC with neuroendocrine differentiation and
optimal biomarkers for patient selection should be
studied further.
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