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Introduction
Osimertinib was approved for the treatment of pa-

tients with NSCLC with EGFR T790M mutation, revealing
both progression-free and overall survival benefits in
first- and second-line settings.1 However, resistance to
osimertinib inevitably develops because of various
mechanisms. One of the most common mechanisms is
mutation at osimertinib’s primary target residue C797
that impedes binding of the drug to EGFR, particularly in
a cis position. Subsequently, several studies have re-
ported mutations at G796R/S, L792 (in trans with C797),
and L718Q/V that compromise the efficacy of osimerti-
nib.2 Other than acquired EGFR mutations, aberration on
bypass pathways, including human EGFR 2 and MNNG
HOS transforming gene (MET) amplifications,2 can
induce osimertinib resistance. Big efforts are being made
in seeking postosimertinib treatment options, including
treatments combining osimertinib with other targeted
therapies.3 Here, we report a case of a novel acquired
resistance mechanism for osimertinib, TPD52L1-ROS1
rearrangement, that responded to crizotinib in combi-
nation with osimertinib in lung adenocarcinoma, in the
hope of providing new insights into postosimertinib
options (Fig. 1A).
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Case Report
A 51-year-old never-smoker Chinese man presented

to the hospital in January 2017 with cough that had been
persisting for a month. A computed tomography (CT)
scan revealed an upper right lung mass (diameter 2.0
cm, marginal spiny). The patient underwent thoraco-
scopic left lower lobectomy and mediastinal lymph node
dissection. Postoperative pathologic diagnosis indicated
upper right lung adenocarcinoma, invasion of visceral
pleura, and pT2N0M0 stage (pIB). The patient received
pemetrexed combined with cisplatin for four cycles after
the operation. Molecular profiling was performed by
next-generation sequencing (NGS) using genomic DNA
extracted from the surgical sample (Burning Rock,
Guangzhou, People’s Republic of China) and revealed the
driver mutation of EGFR exon 21 L858R. In October
2018, a follow-up CT scan revealed a large amount of
pleural effusion at the right side of the thorax, in which
malignant lung adenocarcinoma cells were found, indi-
cating the recurrence of lung cancer. Consequently, the
patient received oral administration of icotinib (125 mg
three times a day) and achieved a partial response. After
4 months, he presented to the hospital with chest
congestion owing to massive pleural effusion at the right
side of the thorax as revealed by CT. Cytologic tests of
the pleural effusion revealed metastatic adenocarcinoma
and the coexistence of EGFR exon 21 L858R and EGFR
exon 20 T790M mutations detected by NGS. The patient
was then treated with osimertinib (80 mg daily) and
achieved a partial response for 5 months. In July 2019,
the same symptom of pleural-effusion–induced chest
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Figure 1. (A) Timeline of the patient receiving various treatments and duration of each treatment. (B) Integrated Genomics
Viewer snapshot of paired-end sequencing data revealing a somatic intrachromosomal TPD52L1-ROS1 rearrangement. (C)
Computed tomography images of the patient before and after the combined treatment (red arrows indicate the lesions).
NGS, next-generation sequencing.
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congestion was reported again with an enlarged lymph
node in the right axilla, both confirmed to be malignant
adenocarcinomas, suggesting disease progression and
osimertinib resistance. Interestingly, NGS revealed an
EGFR exon 21 L858R mutation with a newly emerged
MET amplification and TPD52L1-ROS1 rearrangement,
whereas T790M was absent (Fig. 1B). Subsequently, the
patient received treatment with crizotinib combined
with osimertinib to suppress the MET and ROS1 tumors
and overcome resistance; this was found to be effective
with a substantial decrease of pleural effusion and the
disappearance of lymph node enlargement in the right
axilla in 2 months (Fig. 1C). Nevertheless, the patient was
forced to discontinue the treatment owing to severe
gastrointestinal toxicity, such as vomiting and diarrhea.

Discussion
The ROS1 gene was first discovered in 1986, and

ROS1 rearrangement as a driver event accounts for 1%
to 3% of all lung adenocarcinomas.4 At present, 26 genes
have been found to fuse with ROS1 and 13 of them have
been reported in NSCLC, including CD74, SLC34A2, GOPC,
CCDC6, SDC4, TPM3, EZR, LRIG3, KDEL R2, LIMA1, MSN,
CLTC, and TMEM106B.5 TPD52L1, as a very rare ROS1
fusion partner, was previously detected in a newly
treated patient with lung adenosquamous cell carci-
noma.6 ROS1 fusion (GOPC-ROS1 rearrangement), as an
acquired resistance mechanism for osimertinib in lung
adenocarcinoma, has been reported in only one previous
study.7 The treatment regimen for osimertinib-resistant
patients with ROS1 rearrangements is still unclear. In
this case, we tried to treat the novel acquired resistance
to osimertinib by combining crizotinib with osimertinib.
As mentioned earlier, the treatment proved to be effec-
tive in controlling tumor progression. Nevertheless,
combination therapies might bring severe gastrointes-
tinal toxicity, as presented by this patient.
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