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ABSTRACT

Third-generation tyrosine kinase inhibitors are effective
treatment of EGFR-mutated NSCLC. After an initial response,
patients on this therapy ultimately develop resistance
leading to disease progression. One of the resistance
mechanisms is histological transformation to SCLC. There is
no standard of care for the management of transformed
SCLC. Given the rarity of transformed SCLC, it is important
to study treatment options that are safe and effective for
this disease. In this case series, three patients received
treatment with lurbinectedin plus osimertinib after trans-
formation to SCLC. In our limited experience, the combi-
nation was found to be safe.

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 license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Osimertinib is a third-generation tyrosine kinase in-
hibitor (TKI), which forms an irreversible covalent bond
with the cysteine-797 residue in the ATP binding site of
EGFR and is a standard of care for the treatment of
EGFR-mutant NSCLC." After an initial good response,
progression on TKIs is universal. Histological trans-
formation (HT) is a mechanism of disease progression in
NSCLC especially after treatment with TKI and is chal-
lenging to treat.” HT might be seen more frequently in

the future owing to the increasing use of molecular
testing and availability of more treatment options lead-
ing to longer overall survival. Therefore, it is pertinent to
evaluate effective treatment modalities and their safety
for the treatment of transformed SCLC (tSCLC). In this
case series, we report our experience of using lurbi-
nectedin with osimertinib for the treatment of tSCLC.

Materials and Methods

We identified three patients with EGFR mutation with
either de-novo SCLC or tSCLC who received treatment
with lurbinectedin plus osimertinib (LO). Clinical and
laboratory data was extracted by retrospective chart
review. Tumors were staged according to the American
Joint Committee on Cancer Guidelines (version 8).
Response assessment was done using the Response
Evaluation Criteria in Solid Tumors, version 1.1. This
study was approved by the Institutional Review Board of
the Mayo Clinic (23-009882) and informed consent was
waived.
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Figure 1. Response to LO. LO, lurbinectedin plus osimertinib. Figure 1.1. (A-C) PET-CT scan showing disease progression
after carboplatin/etoposide/atezolizumab with increasing metabolic activity of thoracic lymph nodes, adrenal gland lesions,
and lesion in the left hepatic lobe with development of additional lesions in the right hepatic lobe, lesion in the pancreatic
body/tail, and innumerable additional osseous lesion. (D-F) Significant improvement in the progressive disease after two
cycles of LO. LO, lurbinectedin plus osimertinib; PET-CT, positron emission tomography-computed tomography. Figure 1.2.
(A-C) A CT scan shows disease progression after carboplatin/etoposide/atezolizumab with new pulmonary nodules and a mass
centered in the right abdominal wall indenting the right lobe of the liver. (C-F) A CT scan shows improvement in peri-hepatic
metastatic disease but a progression of metastatic disease in the thorax. CT, computed tomography. Figure 1.3. (A-C) PET-CT
scan shows progressive disease on carboplatin/etoposide/atezolizumab with osseous and pulmonary lesions. (D-F) Shows
disease progression on LO with worsening osseous and pulmonary lesions. LO, lurbinectedin plus osimertinib; PET-CT, positron

emission tomography-computed tomography.

an EGFR exon 19 deletion. She was treated with erlotinib
and achieved a partial response. She developed oligo-
progressive disease in the chest within six months for
which she received stereotactic body radiation therapy.
She experienced disease progression in nine months.
Repeat molecular profiling revealed a T790M EGFR
mutation and persistent exon 19 deletion. She was
transitioned to osimertinib and experienced a partial
response. Upon progression, a biopsy revealed SCLC. She
was treated with ECA but experienced disease progres-
sion after four cycles. She was then treated with 11 cy-
cles of docetaxel plus osimertinib but developed
progressive disease after 15 months. She was then
treated with LO. She developed oligoprogressive disease
in her chest for which she received stereotactic body
radiation therapy and LO was continued. She developed
common terminology criteria for adverse events
(CTCAE) grade 1 leukopenia and neutropenia with cycle
7 requiring dose reduction. She also experienced CTCAE
grade 1 nausea and vomiting with LO. She was treated

with one cycle of amivantamab post-progression after
which she was transitioned to hospice (Fig. 2).

Case 3

A 53-year-old female nonsmoker with no specific
medical history presented with facial tingling, headache,
and vision disturbances. Brain magnetic resonance im-
aging revealed a temporal bone and left cerebral peduncle
metastatic disease. Additional imaging revealed a right
lower lobe mass, right hilar lymphadenopathy, and
osseous metastases. Pathology revealed adenocarcinoma
of the lung. A tissue molecular test revealed an EGFR exon
19 deletion. She was started on Osimertinib and achieved
a partial response for three months. A biopsy of a new
lesion revealed SCLC. She was treated with four cycles of
ECA and two cycles of carboplatin and etoposide but
experienced disease progression right after. She was then
treated with Docetaxel and osimertinib and had a pro-
gression of disease after three cycles. She was switched to
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Figure 2. Treatment timeline. SBRT, stereotactic body radiation therapy.

LO and given pegfilgastrim owing to anticipated additive
myelotoxicity and a previous history of grade 4 neu-
tropenia. She also experienced CTCAE grade 1 nausea and
vomiting and developed grade 2 thrombocytopenia after
three cycles of LO. She experienced progressive disease
after three cycles. She received one cycle of topotecan
after which she was transitioned to hospice (Fig. 2).

Discussion

Increased frequency of repeat biopsy and molecular
testing at the time of disease progression in EGFR
mutated NSCLC has led to improved understanding of
mechanisms of therapeutic resistance. HT to SCLC is one
of the mechanisms of resistance to TKI in EGFR-mutated
lung adenocarcinoma and can be seen in 2% to 15% of
NSCLC cases.”* Patients with concurrent TP53 and RB1
alterations are at increased risk for transformation but
acquisition of these mutations alone is not responsible
for transformation.” Frequent loss of the 3-p chromo-
some arm, upregulation of WNT/g-catenin, PI3K/AKT,
and NOTCH signaling pathway are often seen in tSCLC.°

Most patients are treated with a standard SCLC
regimen that includes platinum and etoposide.” A

transient robust response to platinum-based therapy is
seen. Immune checkpoint inhibitors can be added to
chemotherapy regimens but single-agent PD-1 or PD-L1
inhibitors alone or in combination with CTLA-4 in-
hibitors have not shown significant efficacy.” Data is
lacking regarding later line treatment of tSCLC. Lurbi-
nectedin is an FDA-approved second-line neoplastic
agent for de-novo SCLC.” There is preclinical data
regarding the efficacy of lurbinectedin with or without
osimertinib in transformed patient xenograft-derived
SCLC models. In this study, the combination treatment
led to the suppression of genes in the NOTCH, NF-kB, or
PI3K/AKT pathways. Tumor volume reduction of more
than 80% was noted with the combination.'’

We aimed to see the efficacy and tolerance of this
combination in clinical practice. Although LO only led to
a significant response in one out of three cases, the
combination was tolerable, and two of the three patients
received seven cycles of combination therapy suggesting
some clinical benefit. The progression-free survival
noted with LO in our first case is better than the median
progression-free survival reported with lurbinectedin
alone, especially in patients with CNS disease."’ Lurbi-
nectedin is associated with a high rate of hematologic
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adverse events, but it has been safely combined with
other therapeutic agents.'” In our study, the safety profile
of the lurbinectedin and osimertinib combination was
predictable. All three patients experienced myelotoxicity
but none of them experienced any grade 3 or higher
toxicity. In one of the cases, the combination was used
with growth factor support owing to a previous history of
high-degree myelotoxicity. Mild nausea, vomiting, and
fatigue were other side effects reported with this combi-
nation. Though this is a limited sample size, the observed
toxicity could be attributed to lurbinectedin alone sug-
gesting there is no added toxicity using the combination.
There is no consensus on the continuation of targeted
therapy after HT. Nevertheless, we believe that continu-
ation of TKI should be considered for patients who are fit
with good bone marrow reserve. It can be hypothesized
that subclones of adenocarcinoma that are sensitive to
EGFR TKI are still present after HT."

Conclusion

In conclusion, LO was tolerable and had few adverse
effects in the three patients presented. This combination
therapy can be a promising treatment for individuals
with tSCLC for which larger preferably prospective
studies are required. Growth factor support can be
considered on a case-by-case basis on the basis of the
history of myelotoxicity with previously used agents and
baseline low blood cell count.
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