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Background: With the development of next-generation sequencing (NGS), several anaplas-
tic lymphoma kinase (4LK) fusion partner genes have been identified. However, ALK fusion
is extremely rare in small cell lung cancer (SCLC), and there is no standard treatment option.
Here, we report a patient with SCLC who carried an 4LK- Intergenic Region (IR) rearrange-
ment and responded to Alectinib.

Case Presentation: A 26-year-old man was pathologically diagnosed with extensive-stage
SCLC. After 2 cycles of first-line chemotherapy, CT showed a large soft tissue mass in the
middle lobe of the right lung and increased liver nodules, left kidney lesions and right kidney
lesions. To seek potential therapeutic regimens, ALK rearrangement was identified. The
patient achieved a rapid and durable partial response with Alectinib (600 mg BID). The
patient experienced a significant clinical response with a progression-free survival of more
than 6 months. There were no grade 3 or more adverse events reported, and there was no
dose reduction during treatment. Following Alectinib treatment, the allele frequency of ALK
rearrangement and RB/ and TP53 mutations in plasma circulating tumor DNA decreased
with the reduction in tumor size.

Conclusion: This case provides a meaningful reference for the treatment of SCLC patients
with ALK rearrangement. This case also provides valuable information on the response to
ALK inhibitors in patients with 4ALK-IR rearrangement and better understanding of ALK-
TKI applications in the future.
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Introduction

Lung cancer is the most common cause of cancer-related death, with small cell lung
cancer (SCLC) accounting for about 3.7% of all lung cancers in China."* Although
SCLC is highly sensitive to chemotherapy and radiotherapy, the median overall
survival (OS) for extensive SCLC patients is only 8—13 months.’

Over the past decade, oncogenic driver gene mutations have been identified
in patients with lung cancer, and these findings have led to a paradigm shift in
lung cancer diagnosis and treatment. For example, anaplastic lymphoma kinase
(ALK) has been shown to play an important role in tumorigenesis, survival, and
proliferation in lung cancer. ALK fusion mutations have attracted attention as
potential targets of ALK kinase inhibitors. In the ALEX study, Alectinib com-
pared with Crizotinib in first-line treatment of 4ALK-positive NSCLC showed
prolonged median OS and has become the first-line option for ALK-positive
NSCLC patients.*
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With the development of next-generation sequencing
(NGS), several ALK fusion partner genes, such as EML6-
ALK, TMED2-ALK and MYTIL-ALK, have been identified.’
However, ALK fusion is extremely rare in SCLC, and there
is no standard treatment option. To the best of our knowl-
edge, only three rare cases of ALK fusion with SCLC have
been previously reported.®® Hence, we report a patient of
SCLC harboring an ALK rearrangement and describe the
patient’s clinical course and response to Alectinib.

Case Descriptions

A 26-year-old non-smoking male was referred to our hospi-
tal due to chest tightness, wheezing, and irritant dry cough.
Chest computed tomography (CT) revealed a large, soft
tissue mass of 12.43 x 10.22 c¢m in the right middle lobe
and a massive right pleural effusion (Figure 1). Abdominal
CT showed liver hypodensity with a nodule measuring 2.83
x 2.76 cm (Figure 1). Local hypodensity shadow of the
kidney was present on both sides, with a mass of 4.53 x
4.26 cm in the left kidney and 4.16 % 3.36 cm in the right
kidney (Figure 1). A CT-guided tumor biopsy was then
performed, and the tumor was pathologically diagnosed as
SCLC (extensive-stage, stage IV, Figure 2A) with immunor-
eactivity to CD56, Synaptophysin (Syn), CgA and Ki-67
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(about 90% positive), and negative for TTF-1 and p40 on
(Figure 2B-G).
revealed elevations in the levels of neuron-specific enolase

In addition, laboratory examinations
(NSE; 179 ng/mL), whereas no abnormalities were observed
in carbohydrate antigen 19-9 (CA19-9) and carcinoembryo-
nic antigen (CEA). He was treated with chemotherapy (eto-
poside plus lobaplatin) two cycles. On October 9, 2020, the
patient showed a progressive disease with lung lesion (from
12.43 x 10.22 cm to 15.00 x 12.6 cm), liver nodule (from
2.83 x 2.76 cm to 4.16 x 3.36 cm), left kidney lesion (from
4.53 x 426 cm to 8.06 x 6.8 cm), and right kidney lesion
(from 4.16 x 3.36 cm to 6.26 x 4.52 cm). Meanwhile, the
levels of NSE (>300 ng/mL), CA19-9 (24.8 U/mL) and
CEA (2.13 ng/mL) were increased (Figure 2H and I).

To seek potential therapeutic regimens, the blood speci-
men was subjected to NGS analysis, and a novel ALK and
intergenic region (IR) rearrangement was identified (mutant
allele frequency [MAF]: 19.21%, Figure 3A and B).
Immunohistochemical staining (Ventana Medical Systems,
Tucson, AZ) showed an increased signal of ALK expression
(Figure 3C). Alectinib (600 mg BID) combined with irinote-
can (CPT-11; 0.4g dl) as second-line therapy was adminis-
tered. After two cycles of treatment, CT scan showed a partial
response (PR) with a reduction from 15.0 x 12.6 cm to 8.42 x
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Figure | Timeline of the clinical course in this patient.
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Figure 2 Multi-biomarker immunohistochemistry confirms pathological typing of small cell lung cancer. (A) HE, (B) CD56, (C) Syn, (D) CgA, (E) Ki-67, (F) TTF-1, (G) p40,

(H) CEA and NSE, (I) CA19-9.

5.16 cm for lung lesion (Figure 1). Meanwhile, the size of
liver tumor (2.0 x 1.57 cm) and bilateral kidney tumor (left:
3.3 x 237 cm; right: 3.05 x 2.18 cm) were decreased
(Figure 4). NGS-based ctDNA test showed a decrease in
MAF of ALK rearrangement (from 19.21% to 0.58%,
Figure 3B). During the 4th, 6th and 8th cycles after treatment,
the tumor lesions continued to decrease, and the patient
maintained PR (Figures 1 and 4). In addition, ALK rearrange-
ment had disappeared after 4 cycles of treatment (Figure 3B).
There were no obvious adverse reactions to the treatment. It
suggests that the patient has a durable response to Alectinib
and achieved 6-month progression-free survival (PFS) until
the report date of this case.

Discussion

This is the first reported SCLC patient with ALK rearran-
gement who benefited from the treatment of Alectinib plus
CPT-11. This fusion contains ALK kinase domain, which

might drive oncogenesis. In our case, strong ALK protein
expression is further observed with this patient. This
patient achieved PR after 2 cycles of Alectinib plus CPT-
11 and had a durable response to ALK inhibitors and
achieved 6-month PFS untill the report date of this case.

Although SCLC is a class of aggressive tumors that are
clinically sensitive to chemotherapy, the median PFS for
first-line treatment was 4.7-6.9 months.>'® However, this
patient developed PD after receiving 2 cycles of etoposide
plus lobaplatin chemotherapy, and the PFS was significantly
lower than that of the historical control group. As a reason for
the poor clinical course of current patients, the fusion gene
may affect the sensitivity of first-line chemotherapy. In addi-
tion, it has been reported that platinum/etoposide chemother-
apy-resistant SCLC has an extremely low chance of
responding to second-line chemotherapy with poor OS.!!
This is one of the reasons why we chose CPT-11 combined
with Alectinib for this ALK rearrangement SCLC.
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Figure 3 Next-generation sequencing results. (A) Next-generation sequencing analysis of ALK fusion mutation in the patient’s biopsy sample. (B) The MAF of mutated

genes. (C) Immunohistochemical staining of ALK expression.

One of the limitations of the current case report is that the
ALK partner gene is not clear. Although NGS-based metho-
dology has a high specificity and is likely to detect fusions
with novel partners, RNA-based NGS is preferable to DNA-
based NGS for fusion detection according to the NCCN
Guidelines Version 3.2021 for non-small cell lung cancer.
However, for this patient, there are insufficient tissue samples
to perform RNA-based NGS testing. In order to find a better
treatment, the patient used blood samples for DNA-based
NGS testing and verified ALK positive with IHC methodol-
ogy. In addition, CPT-11 plus Alectinib is not the standard of

care for second-line treatment of ALK-positive SCLC.
Formally, we cannot rule out the dependence of disease
response on CPT-11 administration. Therefore, whether
CPT-11 is maintained in all Alectinib treatments needs to
be further confirmed in prospective studies.

In this article, we reported for the first time a case of SCLC
failed chemotherapy with ALK rearrangement and benefited
from treatment with Alectinib. Although the frequency and
significance of the ALK rearrangement in SCLC patients have
not been determined, this phenomenon suggests that SCLC
patients harboring the ALK rearrangement can be successfully
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Figure 4 Computed tomography scan of metastatic lesions after treatment.

treated with ALK inhibitors. This case has provided valuable
insights into the future cancer treatment in clinic.
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