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ABSTRACT
Combined small-cell lung cancer (cSCLC) is a subtype of small-cell lung cancer (SCLC),
defined histologically as a tumor with a mixture of SCLC and non-small cell lung cancer.
The treatment of extended stage cSCLC relies on chemotherapy regimens similar to that of
small-cell lung cancer. In this paper, we report the finding of an ALK gene rearrangement
on the SCLC cells of a patient with cSCLC that we treated successfully with Crizotinib.
This paper also discusses the indication for mutational analysis in cSCLC and the discrepancy of the ALK gene rearrangement results between the different available techniques.

Introduction
Combined small-cell lung cancer (cSCLC)
is a subtype of small-cell lung cancer
(SCLC), defined histologically as a tumor
with a mixture of SCLC and non-small cell
lung cancer components among whichare
adenocarcinoma, squamous cell carcinoma,
large cell carcinoma, large cell neuroendocrine carcinoma, spindle cell carcinoma or
giant cell carcinoma [1]. It is characterized
by its rarity and virulence in view of its fast
progression and resistance to chemotherapy [2]. To date, the standard approach to
such tumors is dictated by the SCLC subtype, thus etoposide-platin constitutes a
consensual standard of care [2]. The majority of cSCLC include an adenocarcinoma
subtype which may be characterized by
several targetable driver mutations. In the
light of the advances achieved in the expanded molecular biology analysis, we pre-

sent the case of a patient that was successfully treated with Crizotinib after she was
diagnosed with cSCLC harboring an ALK
gene rearrangement.

Case presentation
A 74 year-old female heavy smoker was referred to our oncology department in September 2015 for the management of a metastatic cSCLC. She presented earlier with
fatigue and paresis of the lower limbs for
which cervical MRI revealed a compressive
cervical mass. The patient underwent contrast-enhanced chest, abdominal and pelvic
CT scan that showed a speculated right upper lobe lung mass with multiple pathologic mediastinal lymph nodes (Figure 1). Cerebral MRI did not reveal brain metastasis.
A CT scan guided biopsy revealed a
cSCLC with SCLC predominance (Figure
2). The adenocarcinoma component was
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ALK targeting in SCLC

Fig 1

Fig 2

positive for CK-7 and TTF-1. The small cell component was
positive for Chromogranine A and Synaptophysin. EGFR mutation analysis was carried out using EGFR RGQ PCR kit
(Qiagen, Manchester, United Kingdom) on a Rotor-gene platform. No mutations were detected in exons 18, 19, 20 and 21.
ALK gene rearrangements were carried out using fully automated immunohistochemistry (IHC) assay (Ventanapre-diluted ALK
D5F3 antibody coupled with the OptiView Amplification Kit on
the BenchMark GX platform). The small cell component
showed moderate to strong cytoplasmic staining, while the adenocarcinoma component did not show any staining.
The patient scored one on the Eastern Cooperative Oncology
Group Performance Status but refused to receive chemotherapy
after informed consent. She underwent cervical decompression
and was subsequently treated with Crizotinib 250 mg orally twice
a day without major grade 3-4 toxicities. The confirmation of the
IHC for the ALK gene rearrangement was negative one month
later with both Fluorescence in situ hybridization (FISH) using
the ALK FISH DNA Probe (Dako, Denmark) and Reverse transcription– polymerase chain reaction (RT-PCR). The patient was
convinced to receive chemotherapy but a restaging CT scan surprisingly revealed a partial response according to RECIST v1.1.
Subsequent follow-up imaging was performed every three
months and showed stable disease for 18 months (Figure 2).

Discussion
Combined small cell lung cancer combines two pathology subtypes, SCLC and NSCLC, and often raises question about the
carcinogenesis and interconnection of the different pathologic
components. The approach to cSCLC is of particular importance
in view of the different therapeutic modalities adopted for
NSCLC and SCLC [3]. Based on the loss of heterozygosity anal-
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ysis, there is an actual increasing trend to consider that a common cancer stem cell evolve into different morphologies. However, the available knowledge is unable to determine the divergent molecular features responsible for the morphologic disparity between NSCLC and SCLC. Consequently, to date, the World
Health Organization classifies cSCLC as a subtype of SCLC [4].
In this paper, we report to our knowledge, the first case of an
ALK driver mutation in a patient with cSCLC that responded
adequately to targeted treatment. In fact, the analysis and targeting of mutational analysis in SCLC is not a common practice.
EGFR expression and mutations have been reported to be
sparse in SCLC but successfully targeted with Gefitinib [5,6].
Our patient had a driver mutational analysis conducted to target
the NSCLC subtype, however, the ALK gene rearrangement was
detected on the SCLC cells. In line with this finding, an analysis
of 30 patients with SCLC for driver mutations revealed 2 patients (6.7%) with ALK gene rearrangement [7]. All SCLC patients with ALK gene rearrangement were resistant to platinbased therapy and none received a treatment with ALK inhibitors [8,9]. When taking into consideration the positive response
to ALK inhibitor in our patient, IHC testing for the detection of
a driver mutation is an easy test that would determine the treatment plan of patients with SCLC.
Discrepancies between the three detection methods (IHC- positive, FISH- negative, RT-PCR-negative) can be explained by the
fact that fusion transcripts with other translocation partners such
as kinesin family member 5B, TRK-fused gene, and kinesin light
chain 1 were not examined. Moreover, ALK point mutations
and gene amplification may lead to ALK expression in the absence of ALK gene rearrangements that explains the discordant
FISH-negative results [10]. Crizotinib is not specific of the ALK
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gene rearrangement and targets the ALK protein pathway thus
patients without FISH-positive ALK gene rearrangement can
still benefit of Crizotinib [11].
Our paper reports the first case of successful ALK targeted
treatment in a patient with cSCLC. We consequently recommend mutational analysis in SCLC since the presence of a driver
mutation should determine the treatment plan irrespective of
the carcinogenesis process.
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