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Abstract: Non-small cell lung cancer (NSCLC) patients with anaplastic lymphoma kinase 
(ALK) rearrangement benefit from treatment with ALK inhibitors. Therefore, the identifica
tion of druggable ALK fusions is necessary for NSCLC treatment. More than 90 fusion 
partners of ALK have been reported in NSCLC patients, but the striatin gene (STRN)-ALK 
fusion has rarely been reported. Moreover, the response of STRN-ALK fusion patients treated 
with ALK inhibitors remains to be explored. A 64-year-old Chinese male with no history of 
smoking or alcohol consumption was diagnosed as stage IVB lung adenocarcinoma (LADC) 
(cT4N3M1c) in October 2018. Next-generation sequencing (NGS) targeting 425 cancer- 
related genes was performed on the plasma and supernatant of pleural effusion samples and 
revealed an STRN-ALK fusion. The patient received alectinib (600 mg, twice daily) as the 
first-line treatment with an excellent response exceeding 19 months. This is the first report of 
a NSCLC patient harboring an STRN-ALK fusion and exhibiting an excellent response to 
alectinib treatment. This case provides valuable information for therapeutic decision-making 
of patients with STRN-ALK fusions. Furthermore, this case also highlighted the advantage of 
performing targeted NGS on circulating tumor DNA for the identification and analysis of 
rare, druggable genomic alterations. 
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Introduction
Chromosome rearrangements involving anaplastic lymphoma kinase (ALK) have 
been identified as drug-targetable gene alterations in non-small cell lung cancer 
(NSCLC) patients.1 NSCLC patients with ALK rearrangements benefit from ALK- 
tyrosine-kinase-inhibitors (ALK-TKIs), such as crizotinib (first-generation), ceriti
nib, alectinib, brigatinib (second-generation), lorlatinib (third-generation), and 
others under development (eg, ensartinib, entrectinib, repotrectinib).2–4 Therefore, 
the identification of druggable ALK fusions is crucial for developing effective 
treatment strategies in NSCLC patients.5

Compared to traditional methods, next-generation sequencing (NGS) provides 
more comprehensive details of genomic alterations in cancer patients, and is advanta
geous in revealing novel ALK fusions.6 By the end of January 2020, more than 90 ALK 
fusion partners have been reported in NSCLC patients;7 however, the striatin (STRN)- 
ALK fusion has rarely been reported.8 Additionally, the efficacy of targeting rare ALK 
fusions using different ALK-TKIs is not sufficiently clear. The case of a 51-year-old 
male NSCLC patient harboring the STRN-ALK fusion, without ALK resistance 
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mutations, failed to exhibit a response to alectinib 
treatment.9 In this study, we describe a patient with stage 
IVB lung adenocarcinoma who harbored a STRN-ALK 
fusion and exhibited an excellent response to alectinib 
treatment.

Case Presentation
A 64-year-old Chinese male with no history of smoking or 
alcohol consumption visited our hospital in October 2018 with 
the chief complaint of dyspnea and pain in his right leg and left 
chest. Computed tomography (CT) revealed a massive sha
dow in the upper lobe of the left lung, as well as pleural 
effusion, and metastases in both lungs and mediastinal 
lymph nodes (Figure 1A). Multiple bone metastases were 
also observed on a bone emission computed tomography 
(ECT) scan. No brain metastasis was detected. The cytology 
of the pleural effusion suggested stage IVB lung adenocarci
noma (LADC) (cT4N3M1c). Tumor markers carcinoembryo
nic antigen (CEA) and cancer antigen 125 (CA-125) were 
detected at high levels of 1500 ng/mL and 126.7 U/mL, 

respectively. The Eastern Cancer Cooperative Group 
(ECOG) performance status (PS) score for the patient 
was 2–3.

To establish an efficient therapeutic strategy, cell-free 
DNA from 4 mL of plasma and the supernatant of the pleural 
effusion were subjected to targeted NGS. Capture-based tar
geted sequencing was performed using a panel consisting of 
all exons and critical introns in 425 cancer-related genes 
spanning 1.46 MB of the human genome. The circulating 
tumor DNA (ctDNA) from plasma and pleural effusion 
revealed an STRN: exon3-ALK: exon20 fusion (Figure 2), 
with a high mutant allele frequency (8.7% and 15.9%, respec
tively). Other cancer-related gene mutations were also 
observed in plasma and pleural effusion samples, including 
SETD2 and GRM8 (Table 1). The patient had a low tumor 
mutation burden (2.2 mutation/Mb) and was microsatellite- 
stable. Immunohistochemistry analyses revealed negative 
expression for programmed death ligand 1 (PD-L1).

The patient then underwent lumbar cement vertebro
plasty in November 2018. At the same time, alectinib was 

A

B

Figure 1 Representative clinical images, carcinoembryonic antigen (CEA), and cancer antigen 125 (CA-125) monitoring during the course of treatment. (A) Computed 
tomography (CT) scans showed the patient’s tumor mass (arrows) during alectinib treatment. The levels of (B) CEA and (C) CA-125 (purple arrows) show that the disease 
was controlled under alectinib treatment. PR, partial response; NGS, next-generation sequencing.
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administered at a dose of 600 mg, twice daily. Two weeks 
post-treatment, chest-CT showed a decreased tumor mass 
(Figure 1A), and the clinical ECOG PS was 1. Three 
months later, the patient achieved a partial response 
(PR), which was demonstrated by CT reexamination 
(Figure 1A), and a sustained response was ongoing as of 
April 2020.

Throughout the course of alectinib treatment, the levels 
of circulating CEA and CA-125 dramatically decreased 
and was maintained at a relatively low level compared to 
pre-treatment levels (Figure 1B and C). In May 2020, 
repetitive ctDNA analysis of targeted NGS failed to detect 
the STRN-ALK fusion or other mutations (Table 1), 

reflecting the real-time tumor response to alectinib therapy. 
Currently, the patient is still receiving alectinib treatment 
with good tolerance.

Discussion
Multiple ALK fusion types have been reported in NSCLC 
patients, among which, different fusion partners may affect 
the response to ALK-TKIs.1,10 Therefore, determinations 
of the sensitivity of different ALK fusions to different ALK 
inhibitors is necessary for therapeutic decision-making 
purposes. The STRN-ALK fusion is an extremely rare 
ALK rearrangement in NSCLC patients that was first 
described in 2013 using RNA sequencing.11 A literature 

A

B

Figure 2 Identification of the STRN-ALK fusion by targeted next-generation sequencing. (A) Paired-end sequencing data indicated the somatic intrachromosomal STRN-ALK 
fusion, as demonstrated by the Integrative Genomics Viewer. (B) The schematic structure of the genomic DNA sequence shows the STRN-ALK fusion points.

Table 1 Genetic Alterations Detected in the Plasma and the Supernatant of Pleural Effusion

Gene Variation Nucleotide Change Before Alectinib 18 Mouths on Alectinib (Plasma)

Plasma Pleural Effusion

ALK STRN~ALK fusion STRN: exon3-ALK: exon20 8.7% 15.9% –

GRM8 p. E508K c. G1522A 0.5% 10.7% –
SETD2 p. E1553K c. G4657A 40.5% 57.3% –

Notes: -: not detectable. Mutations were shown as mutant allele frequency.
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review identified only two patients that harbored STRN- 
ALK fusions, and who had been treated with different 
ALK-TKIs and exhibited different responses (Table 2). 
One of the patients responded to crizotinib treatment 
after first- and second-line chemotherapy failure, and 
achieved a response for 6 months.8 The other case showed 
no response to alectinib treatment, which may have been 
due to the expression of vimentin and ABCB1, as they 
were reported to be potential drug-resistance factors 
against ALK-TKIs.9,12,13 Interestingly, all three reported 
cases (including the present case) were male NSCLC 
patients, indicating that the frequency of STRN-ALK 
fusions may be higher in males. Additional studies are 
required to verify this hypothesis.

The ALEX trial compared alectinib to crizotinib as first- 
line treatments for ALK-positive advanced NSCLC patients 
and identified a significantly prolonged progression-free sur
vival (PFS) in patients treated with alectinib versus those 
treated with crizotinib (median PFS, 25.7 months vs 10.4 
months, respectively).3,14–16 In 2018, alectinib was approved 
by the Food and Drug Administration (FDA) for the first-line 
management of ALK-rearranged NSCLC patients. Those 
clinical studies also indicated that patients with STRN-ALK 
fusions may have superior efficacy upon alectinib treatment. 
In our case, we chose to administer alectinib to the patient 
and an excellent benefit was obtained.

Repetitive ctDNA analysis revealed that the clearance 
of the plasma STRN-ALK fusion after alectinib treatment 
was associated with an excellent response and may have 
potential in predicting the efficacy of ALK-TKIs. To 
clearly understand the potential for alectinib to treat 
tumors bearing STRN-ALK fusions, the prevalence of this 
rearrangement needs to be assessed in more patients. At 
present, the patient is still receiving alectinib treatment and 
the response time has exceeded 19 months.

This case also highlighted the advantage of NGS for the 
identification of rare druggable genomic alterations and dis
tinct genomic features. In our patient, targeted NGS of ctDNA 
from plasma and pleural effusion biopsies revealed similar 
molecular features as the patient was positive for the STRN- 
ALK fusion, but negative for other driver alterations.17 SETD2 

E1553K and GRM8 E508K mutations were also identified at 
a relatively high mutant allele frequency.

SETD2 was reported to be one of the most frequently 
mutated genes in ALK-fusion-positive NSCLC patients, fol
lowing that of TP53 and ALK mutations.17 Furthermore, 
a previous study also showed that SETD2 inactivation was 
cooperative with fusion oncogenes in TP53-wild-type 
LADCs,18 which was consistent with the features of the 
case reported here. However, targeted therapies against 
SETD2 inactivation have not yet been developed.19

It was reported that the components of the GRM8 
signaling pathway could serve as potential targets for 
squamous cell lung cancer patients carrying GRM8 acti
vating variants.20 However, the roles of GRM8 and its 
mutations on the progression of LADC remains unclear. 
In the present case, alectinib treatment obtained an excel
lent benefit, with the response time exceeding 19 months. 
This patient’s durable response to alectinib and future 
resistance mechanisms need to be followed-up.

Conclusion
In summary, by using targeted NGS-based ctDNA profil
ing in a clinical setting, we were able to detect a rare 
STRN-ALK fusion in a patient with advanced NSCLC. To 
our knowledge, this is the first report of a NSCLC patient 
with STRN-ALK fusion to exhibit an excellent response to 
alectinib treatment. This study also provides meaningful 
insight into the potential treatment options of lung adeno
carcinoma patients with STRN-ALK fusions. Further stu
dies verifying the sensitivity of different ALK fusion 
variants to alectinib treatment are necessary to aid in 
therapeutic decision-making.

Data Sharing Statement
All datasets generated for this study are included in the 
manuscript.

Ethics Statement
The studies involving human participants were reviewed 
and approved by Ethics Committee of Guangxi Medical 
University Affiliated Tumor Hospital. The patient 

Table 2 Details of All Published Cases of NSCLC Patients with STRN~ALK Fusions Treated with ALK-TKIs

Autor, Publication Year Age (Years) Gender Smoker Stage Treatment Time of Response (Months)

Yang et al, 20178 59 Male No IVB Crizotinib, third-line therapy 6, progression
Nakanishi et al, 20179 51 Male No IVB Alectinib, first-line therapy 0, no response

Present case 64 Male No IVB Alectinib, first-line therapy 19, ongoing
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provided written informed consent to participate in this 
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