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Ensartinib for EML4-ALK-positive
lung adenocarcinoma with

comorbid mutations in TP53,
EGFR, and ERBB2: a case report

Xiaoging Huang*, Lingxian Zhou, Jianyong Xia, Haifeng Jian,
Jinji Liu, Yunying Huang and Qingsheng Chen

Department of Oncology and Hematology, The Second People's Hospital of Foshan, Foshan, China

Background: In non-small cell lung cancer (NSCLC), anaplastic lymphoma kinase
(ALK) gene rearrangements are commonly detected in lung adenocarcinoma.
ALK-positive (ALK+) patients may occasionally exhibit concurrent genetic
alterations that potentially impact prognosis. New therapeutic strategies are
needed for ALK+ NSCLC patients with multiple simultaneous gene mutations.

Case presentation: A 58-year-old man was diagnosed with lung adenocarcinoma
(stage IVB, T4AN3M1c) with an echinoderm microtubule-associated protein-like 4-
ALK+ (EML4-ALK+) rearrangement, harboring tumor protein 53 (TP53), epidermal
growth factor receptor (EGFR), and receptor tyrosine-protein kinase erbB-2
(ERBB2) mutations. After three cycles of chemotherapy, the patient developed
intolerance. Subsequently, ensartinib (225 mg daily) was administered orally on
April 14, 2021. After 3 months of ensartinib treatment, the patient achieved a partial
response and reached stable disease at six months, which sustained for 30 months
till April 8, 2024, with grade 1 rash and no brain metastases. Currently, the patient
remains on ensartinib treatment, without disease progression.

Conclusion: This case demonstrates the potential for ensartinib in the treatment
of EML4-ALK+ lung adenocarcinoma with multiple gene mutations. Further
investigation through clinical trials is needed to evaluate the safety and efficacy
of this targeted therapy.
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1 Introduction

Non-small cell lung cancer (NSCLC), particularly lung adenocarcinoma, is
predominantly driven by mutations in driver genes, primarily including anaplastic
lymphoma kinase (ALK) rearrangements and epidermal growth factor receptor (EGFR)
mutations (1). ALK rearrangements occur in approximately 3-10% of NSCLC patients, and
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echinoderm microtubule-associated protein-like 4 (EML4) is the
most common ALK fusion partner in lung adenocarcinoma (2, 3).
EGFR activation mutations are another major targetable oncogenic
mutation in advanced NSCLC, found in 20-50% of NSCLC patients
(4, 5). In recent years, targeted therapy has revolutionized the
treatment landscape of NSCLC. ALK-tyrosine kinase inhibitors
(ALK-TKIs) and EGFR-TKIs are recommended as the standard
of care for NSCLC patients with ALK rearrangements or EGFR
mutations, respectively (6). Nevertheless, these treatment
approaches are typically limited to patients with single-gene
mutations, and current therapeutic options for conditions
involving multiple genes remain considerably limited.

ALK rearrangements and EGFR mutations are typically
considered mutually exclusive (2). Although the proportion of
concurrent EGFR/ALK co-mutation in NSCLC was rare, some
cases or studies reported the occurrence of this situation (7-12),
underscoring the necessity for accurate biomarker testing to identify
subgroups of NSCLC with oncogenic drivers before treatment.
ESMO Clinical Practice Guideline of oncogene-addicted
metastatic non-small-cell lung cancer also recommends testing for
driver genes in adenocarcinoma patients prior to treatment to guide
treatment decisions (1). While several studies have reported on the
treatment of patients with the coexistence of EGFR and ALK
rearrangement, there is no reported case of a patient with EML4-
ALK-positive (EML4-ALK+) lung adenocarcinoma, harboring
concurrent mutations in tumor protein 53 (TP53), EGFR, and
receptor tyrosine-protein kinase erbB-2 (ERBB2). New strategies
need to be explored for those with multiple gene fusions.

Herein, we presented a patient with EML4-ALK+ lung
adenocarcinoma with multiple metastases harboring multiple
gene mutations, including TP53, EGFR, and ERBB2. The patient
achieved a partial response (PR) after 3 months of ensartinib
treatment and reached stable disease (SD) at six months, which
was sustained for 30 months. This case deepens our understanding
of ALK+ NSCLC with diverse genomic alterations and provides
insight into the new treatment of EML4-ALK+ lung
adenocarcinoma with multiple gene fusions.
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2 Case presentation

A 58-year-old man with no history of tobacco, alcohol, or dust
exposure was admitted for choking sensation during swallowing
persisting for over six months on January 3, 2021, with a
performance status (PS) score of 1. His medical history included
hypertension and a gastrectomy for gastric bleeding. He has a
family history of primary hepatocellular carcinoma. Physical
examination revealed a firm, fixed, enlarged left supraclavicular
lymph node with a maximum diameter of approximately 2 cm.

From January 5 to January 13, 2021, he was preliminary
diagnosed with advanced middle and lower esophageal
adenocarcinoma with multiple metastatic tumors in both lungs
and liver, and multiple lymph node metastases in the mediastinum,
right hilum of the lung, bilateral common carotid artery, peritoneal
cavity, and para-aorta by gastroscopy, gastroscopic ultrasound
biopsy, thoracoabdominal computed tomography (CT) scan
(Figure 1), and immunohistochemical (IHC) analysis by non-
oncology departments. When the patient was referred to
oncology specialists, prolonged pathology diagnosis that occurred
before the referral delayed treatment. Given that imaging suggested
the lesion could originate from either the esophagus or the lungs,
and considering the patient’s PS score of 1, we promptly initiated
chemotherapy to reduce the tumor burden on January 15, 2021
(Figure 2H), with one cycle of albumin-bound paclitaxel (400 mg on
day 1) and cisplatin (30 mg daily from day 3 to day 5). Due to the
rarity of esophageal adenocarcinoma and complex imaging, our
oncology specialists questioned the initial diagnosis. The next-
generation sequencing (NGS) testing was performed on the
seventh day of chemotherapy, revealing positive EML4-ALK
rearrangement along with multiple point mutations in TP53,
EGFR exon 20, and ERBB2 (which encodes human epidermal
growth factor receptor 2 [HER2]) exon 20. Meanwhile, markers
were added and re-immunohistochemical analysis was conducted,
showing TTF-1 (+), CK7 (+), CK (+), Napsin A (+), Vimentin (-),
CK5/6 (=), S-100 (=), P40 (-), CK20 (-), and Ki-67 (approximately
10%). PAS staining was also positive. Combined with the contrast-

Radiological images of the patient before treatment and after 1 cycle of chemotherapy.
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The patient’'s chronological imaging follow-up results of liver lesions and treatment history. (A) CT of the abdomen before treatment: multiple liver
metastases. (B) CT of the abdomen after 3 cycles of chemotherapy. (C) CT of the abdomen after 3 months of ensartinib treatment: PR of multiple
liver lesions. (D) CT of the abdomen after 6 months of ensartinib treatment: SD in multiple liver lesions. (E) CT of the abdomen after 18 months of
ensartinib treatment. (F) CT of the abdomen after 30 months of ensartinib treatment. (G) CT of the abdomen after 36 months of ensartinib
treatment. (H) The patient’s treatment history. CT, computed tomography; PR, partial response; SD, stable disease

enhanced thoracoabdominal CT (Figure 1), the patient was
ultimately diagnosed with lung adenocarcinoma (stage IVB,
T4N3MIlc) with ALK rearrangement and multiple gene mutations
on February 23, 2021. Brain magnetic resonance imaging (MRI)
revealed no metastatic lesions.

Based on diagnostic results and driver gene status, targeted
therapy with ALK-TKIs was ultimately recommended. However,
due to economic reasons, the patient declined this option and
continued with chemotherapy. Given a reduction in tumor size
following one cycle of chemotherapy and the worse prognosis
associated with liver metastasis from lung cancer compared to
other sites (13), from February 27 to April 14, 2021, the patient
received two cycles of systemic chemotherapy, including albumin-
bound paclitaxel (400 mg on day 1) and cisplatin (30 mg on days 1
and 2), followed by transcatheter arterial chemoembolization
(TACE) with cisplatin (60 mg) and albumin.

After chemotherapy, the patient experienced mild nausea and a
slight increase in alanine aminotransferase. Subsequently, the
patient agreed to targeted therapy. Therefore, oral ensartinib
hydrochloride (225 mg once daily) was initiated on April 14,
2021. After three months of ensartinib treatment (as of July 10,
2021), the patient’s multiple liver metastases notably decreased,
resulting in a PR (Figure 2C, 3B, 4B). The patient’s condition
remained in SD from October 15, 2021, to April 8, 2024, for
approximately 30 months, with no brain metastases (Figures 2-
4). The patient experienced a brief grade 1 rash during this period
and is still on ensartinib treatment, without disease progression.
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3 Discussion

In NSCLC, ALK gene rearrangements are usually detected in
lung adenocarcinoma (14). To our knowledge, this is the first case of
an advanced lung adenocarcinoma patient with EML4-ALK fusion
and coexisting TP53, EGFR, and ERBB2 point mutations who was
treated with ensartinib.

The detection of coexisting mutations of EGFR, HER2, TP53, and
ALK rearrangement in this patient posed a challenge in choosing the
appropriate TKI for treatment because there are no clinical guidelines
specifying the order for using EGFR-TKIs and ALK-TKIs. It has been
reported that a patient with both EGFR mutation and ALK
rearrangement, who initially received treatment with an EGFR-TKI
but experienced disease progression, subsequently achieved a PR with
therapy using an ALK-TKI (7). A previous report also showed a
decline in the overall response rate (ORR) among patients treated
with EGFR-TKIs, whereas there was an increase in ORR for patients
treated with ALK-TKIs (15). In addition, a patient with lung
adenocarcinoma concomitant EGFR mutations and EML4-ALK
fusion benefited from combination treatment with EGFR-TKIs and
ALK-TKIs (16). This indicates that there is still controversy
surrounding the treatment approaches for these cases. Therefore,
for patients harboring multiple gene mutations, a personalized
treatment strategy is necessary.

For patients with multiple gene alterations, prioritizing the
primary driver mutation is the optimal strategy. In our case, the
patient’s NGS testing revealed a higher variant frequency for EM14-
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Thoracoabdominal computed tomography scan of the patient before and after ensartinib treatment. (A) Thoracoabdominal CT after 3 cycles of
chemotherapy. (B) Thoracoabdominal CT after 3 months of ensartinib treatment: PR. (C) Thoracoabdominal CT after 6 months of ensartinib
treatment: SD. (D) Thoracoabdominal CT after 18 months of ensartinib treatment. (E) Thoracoabdominal CT after 30 months of ensartinib treatment.
(F) Thoracoabdominal CT after 36 months of ensartinib treatment. CT, computed tomography; PR, partial response; SD, stable disease.

ALK fusion (5.79%) compared to EGFR mutations (1.30%),
indicating that ALK is the predominant oncogenic driver. The
EML4-ALK fusion is the most common ALK rearrangement in
NSCLC, and the most common variant 1 (vl; EML4 exon 13 and
ALK exon 20) was detected in this case (17, 18). For advanced ALK+
NSCLC patients, ALK-TKIs are the first-line standard treatment (6).
Additionally, an ALK+ NSCLC patient with multiple co-mutations
responded well to ALK-TKIs (19). In our study, the patient harbored
a rare type of EGFR exon 20 mutations (often in-frame insertions),
which are usually unresponsive to EGFR TKIs approved for classical
mutations (20). HER2 exon 20 mutants (often in-frame insertions)
were also observed in this case, which similarly shows resistance to
EGFR-TKIs (21, 22). EGFR exon 20 and HER2 exon 20 point
mutations detected in the patient occur at relatively low
frequencies, with limited reported data. Currently, there are no
relevant guidelines or drug recommendations available.

Given the diagnostic results and driver gene status, ALK-TKI
treatment was ultimately recommended. For this complex and
refractory case, selecting an appropriate ALK inhibitor is crucial.
In an eXalt3 study, ensartinib showed superior efficacy against both
systemic and intracranial disease in ALK+ NSCLC patients
compared with crizotinib (23). The most frequent toxic effects of
ensartinib are rash and transaminitis, which are mostly low-grade,
asymptomatic, and manageable (24). In conclusion, ensartinib, as a
potent second-generation oral ALK-TKI with high activity against
central nervous system metastases, has shown promising efficacy
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and acceptable safety for patients with ALK+ NSCLC (25).
Therefore, ensartinib hydrochloride was received for targeted
treatment after interrupting chemotherapy. The patient achieved
PR after three months of ensartinib treatment and reached SD at six
months, which was maintained for approximately 30 months. It has
been proven that the patient achieved a durable drug response with
ensartinib treatment. Aside from a mild rash, there were no other
side effects. A recent case report demonstrated that a patient with an
acquired EML4-ALK fusion, following resistance to osimertinib,
received ensartinib and maintained a good quality of life over a 14-
month follow-up period (26). Furthermore, a previously reported
patient with metastatic ALK-rearranged lung cancer harboring an
acquired ALK resistance mutation (ALK I1171N) showed a good
response to ensartinib, with mild rash, and no further brain
metastases after 3 months of follow-up (27). These results suggest
that ensartinib is a potential treatment option for patients with
ALK-rearranged lung adenocarcinoma.

Throughout the treatment process, we adhered to a shared
decision-making approach with the patient and their family,
ensuring that the treatment plan was professional and tailored to
the patient’s actual situation. In response to the initial delays caused
by non-oncology departments, we quickly initiated a chemotherapy
regimen to reduce tumor burden and achieved the desired results.
Furthermore, the differential diagnosis of diseases was successfully
realized by accurate immunohistochemical and molecular
pathological analysis, thereby earning the trust of the patient.
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The changes in the local wall of the mid-to-lower thoracic esophagus within the mediastinum before and after ensartinib treatment. (A) 3 cycles of

chemotherapy, the thickest part of the esophageal wall is 19 mm. (B) 3 months of ensartinib treatment, the thickest part of the esophageal wall is 13
mm. (C) 6 months of ensartinib treatment, the thickest part of the esophageal wall is 10 mm. (D) 18 months of ensartinib treatment, the thickest part
of the esophageal wall is 10 mm. (E) 30 months of ensartinib treatment, the thickest part of the esophageal wall is 9 mm. (F) 36 months of ensartinib

treatment, the thickest part of the esophageal wall is 8 mm.

Although follow-up genetic testing suggested that ALK inhibitors
might be a better option, the patient chose to continue
chemotherapy due to economic constraints. After three cycles,
due to poor tolerance to chemotherapy, the patient transitioned
to receive treatment of ensartinib. This therapy not only had mild
side effects but also demonstrated significant efficacy, leading to
high patient satisfaction, and the patient hopes to maintain SD in
future standardized treatments.

This case highlights the importance of effective communication
between doctors and patients and the value of personalized
medicine, as well as serves as a valuable reference for similar
cases in the future. Considering the good tolerability of current
treatments, we may explore the combination of VEGF inhibitors
like ramucirumab with ALK inhibitors in the future to further
improve prognosis, provided that it remains tolerable for the patient
(28). This strategy is primarily motivated by the observation that
TP53 mutations, occurred at the highest frequency (30%) in the
patient. TP53 mutations disrupt the tumor-suppressive function of
the p53 protein and are associated with poorer objective response
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rates, shorter progression-free survival, and reduced overall survival
when treated with ALK-TKIs or EGFR-TKIs (29, 30).

Opverall, ensartinib showed potential in the treatment of EML4-
ALK+ lung adenocarcinoma with multiple gene mutations.
Nevertheless, whether the benefit of ensartinib can be achieved in
larger patient cohorts remains unclear. Further investigation
through clinical trials is warranted to assess the safety and efficacy
of this targeted treatment, as well as its potential combination with
other therapies.

4 Conclusions

In summary, we report the first case of an EML4-ALK+ lung
adenocarcinoma patient with coexisting TP53, EGFR, and ERBB2
point mutations who achieved PR after three months of ensartinib
treatment and reached SD at six months, which was maintained for
approximately 30 months. This case provides a reference for managing
EMIA-ALK+ lung adenocarcinoma with multiple gene mutations.

frontiersin.org


https://doi.org/10.3389/fonc.2025.1520287
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Huang et al.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding author.

Ethics statement

Ethical review and approval were not required for the study on
human participants in accordance with the local legislation and
institutional requirements. The studies were conducted in
accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study. Written informed consent was
obtained from the individual(s) for the publication of any
potentially identifiable images or data included in this article.
Written informed consent was obtained from the participant/
patient(s) for the publication of this case report.

Author contributions

XH: Conceptualization, Methodology, Writing - original draft,
Writing - review & editing. LZ: Resources, Writing — original draft,
Writing — review & editing. JX: Data curation, Formal analysis, Writing
- review & editing. HJ: Data curation, Formal analysis, Writing — review
& editing. JL: Data curation, Formal analysis, Writing - review &
editing. YH: Data curation, Formal analysis, Writing — review & editing.
QC: Data curation, Formal analysis, Writing — review & editing.

References

1. Hendriks LE, Kerr KM, Menis ], Mok TS, Nestle U, Passaro A, et al. Oncogene-
addicted metastatic non-small-cell lung cancer: esmo clinical practice guideline for
diagnosis, treatment and follow-up. Ann Oncol. (2023) 34:339-57. doi: 10.1016/
j.annonc.2022.12.009

2. Devarakonda S, Morgensztern D, Govindan R. Genomic alterations in lung
adenocarcinoma. Lancet Oncol. (2015) 16:e342-e51. doi: 10.1016/s1470-2045(15)
00077-7

3. Colombino M, Paliogiannis P, Cossu A, Santeufemia DA, Sini MC, Casula M,
et al. Egfr, kras, braf, alk, and cmet genetic alterations in 1440 sardinian patients with
lung adenocarcinoma. BMC Pulmonary Med. (2019) 19(1):209. doi: 10.1186/s12890-
019-0964-x

4. Ritter CA, Arteaga CL. The epidermal growth factor receptor-tyrosine kinase: A
promising therapeutic target in solid tumors. Semin Oncol. (2003) 30:3-11.
doi: 10.1053/s0nc.2003.50027

5. Shaw AT, Yeap BY, Mino-Kenudson M, Digumarthy SR, Costa DB, Heist RS,
et al. Clinical features and outcome of patients with non-small-cell lung cancer who
harbor eml4-alk. J Clin oncology: Off ] Am Soc Clin Oncol. (2009) 27:4247-53.
doi: 10.1200/jc0.2009.22.6993

6. Singh N, Temin S, Baker SJr., Blanchard E, Brahmer JR, Celano P, et al. Therapy
for stage iv non-small-cell lung cancer with driver alterations: asco living guideline. J
Clin oncology: Off ] Am Soc Clin Oncol. (2022) 40:3310-22. doi: 10.1200/jco.22.00824

7. Hu H, Tan S, Xie M, Guo P, Yu Q, Xiao J, et al. Case report: concomitant egfr
mutation and alk rearrangement in non-small cell lung cancer. Front Pharmacol.
(2023) 14:1167959. doi: 10.3389/fphar.2023.1167959

8. Lee T, Lee B, Choi YL, Han J, Ahn MJ, Um SW. Non-small cell lung cancer with
concomitant egfr, kras, and alk mutation: clinicopathologic features of 12 cases. ] Pathol
Trans Med. (2016) 50:197-203. doi: 10.4132/jptm.2016.03.09

9. Yang JJ, Zhang XC, Su J, Xu CR, Zhou Q, Tian HX, et al. Lung cancers with
concomitant egfr mutations and alk rearrangements: diverse responses to egfr-tki and

Frontiers in Oncology

10.3389/fonc.2025.1520287

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

crizotinib in relation to diverse receptors phosphorylation. Clin Cancer research: an Off
J Am Assoc Cancer Res. (2014) 20:1383-92. doi: 10.1158/1078-0432.Ccr-13-0699

10. Kim HR, Shim HS, Chung JH, Lee Y], Hong YK, Rha SY, et al. Distinct clinical
features and outcomes in never-smokers with nonsmall cell lung cancer who harbor egfr or
kras mutations or alk rearrangement. Cancer. (2012) 118:729-39. doi: 10.1002/cncr.26311

11. Schmid S, Gautschi O, Rothschild S, Mark M, Froesch P, Klingbiel D, et al.
Clinical outcome of alk-positive non-small cell lung cancer (Nsclc) patients with de
novo egfr or kras co-mutations receiving tyrosine kinase inhibitors (Tkis). J Thorac
Oncol. (2017) 12:681-8. doi: 10.1016/j.jth0.2016.12.003

12. Sahnane N, Frattini M, Bernasconi B, Zappa F, Schiavone G, Wannesson L, et al.
Egfr and kras mutations in alk-positive lung adenocarcinomas: biological and clinical
effect. Clin Lung Cancer. (2016) 17:56-61. doi: 10.1016/j.cllc.2015.08.001

13. Riihimédki M, Hemminki A, Fallah M, Thomsen H, Sundquist K, Sundquist J,
et al. Metastatic sites and survival in lung cancer. Lung Cancer. (2014) 86:78-84.
doi: 10.1016/j.lungcan.2014.07.020

14. Solomon B, Varella-Garcia M, Camidge DR. Alk gene rearrangements: A new
therapeutic target in a molecularly defined subset of non-small cell lung cancer. J
Thorac oncology: Off Publ Int Assoc Study Lung Cancer. (2009) 4:1450-4. doi: 10.1097/
JTO.0b013e3181c4dedb

15. Zhao N, Zheng SY, Yang JJ, Zhang XC, Xie Z, Xie B, et al. Lung adenocarcinoma
harboring concomitant egfr mutation and eml4-alk fusion that benefits from three
kinds of tyrosine kinase inhibitors: A case report and literature review. Clin Lung
Cancer. (2015) 16:¢5-9. doi: 10.1016/j.cllc.2014.11.001

16. Huang MH, Lee JH, Hung PS, Chih-Hsin-Yang J. Potential therapeutic strategy
for egfr-mutant lung cancer with concomitant eml4-alk rearrangement-combination of
egfr tyrosine kinase inhibitors and alk inhibitors. JTO Clin Res Rep. (2022) 3:100405.
doi: 10.1016/j.jtocrr.2022.100405

17. Zhang SS, Nagasaka M, Zhu VW, Ou SI. Going beneath the tip of the iceberg.
Identifying and understanding eml4-alk variants and tp53 mutations to optimize

frontiersin.org


https://doi.org/10.1016/j.annonc.2022.12.009
https://doi.org/10.1016/j.annonc.2022.12.009
https://doi.org/10.1016/s1470-2045(15)00077-7
https://doi.org/10.1016/s1470-2045(15)00077-7
https://doi.org/10.1186/s12890-019-0964-x
https://doi.org/10.1186/s12890-019-0964-x
https://doi.org/10.1053/sonc.2003.50027
https://doi.org/10.1200/jco.2009.22.6993
https://doi.org/10.1200/jco.22.00824
https://doi.org/10.3389/fphar.2023.1167959
https://doi.org/10.4132/jptm.2016.03.09
https://doi.org/10.1158/1078-0432.Ccr-13-0699
https://doi.org/10.1002/cncr.26311
https://doi.org/10.1016/j.jtho.2016.12.003
https://doi.org/10.1016/j.cllc.2015.08.001
https://doi.org/10.1016/j.lungcan.2014.07.020
https://doi.org/10.1097/JTO.0b013e3181c4dedb
https://doi.org/10.1097/JTO.0b013e3181c4dedb
https://doi.org/10.1016/j.cllc.2014.11.001
https://doi.org/10.1016/j.jtocrr.2022.100405
https://doi.org/10.3389/fonc.2025.1520287
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Huang et al.

treatment of alk fusion positive (Alk+) nsclc. Lung Cancer. (2021) 158:126-36.
doi: 10.1016/j.Jungcan.2021.06.012

18. Elshatlawy M, Sampson J, Clarke K, Bayliss R. Eml4-alk biology and drug
resistance in non-small cell lung cancer: A new phase of discoveries. Mol Oncol. (2023)
17:950-63. doi: 10.1002/1878-0261.13446

19. Ye Z, Guo J. Acquired alk G1202r-, alk I1171n-, or eml4-alk-mediated resistance
to ensartinib in lung adenocarcinoma but responded to lorlatinib: A case report. Front
Oncol. (2023) 13:1082115. doi: 10.3389/fonc.2023.1082115

20. Chelabi S, Mignard X, Leroy K, Monnet I, Brosseau S, Theou-Anton N, et al. Egfr
exon 20 insertion in metastatic non-small-cell lung cancer: survival and clinical efficacy
of egfr tyrosine-kinase inhibitor and chemotherapy. Cancers. (2021) 13(20):5132.
doi: 10.3390/cancers13205132

21. Brazel D, Kroening G, Nagasaka M. Non-small cell lung cancer with egfr or her2
exon 20 insertion mutations: diagnosis and treatment options. BioDrugs: Clin
immunotherapeutics biopharmaceuticals Gene Ther. (2022) 36:717-29. doi: 10.1007/
540259-022-00556-4

22. Robichaux JP, Elamin YY, Tan Z, Carter BW, Zhang S, Liu S, et al. Mechanisms
and clinical activity of an egfr and her2 exon 20-selective kinase inhibitor in non-small
cell lung cancer. Nat Med. (2018) 24:638-46. doi: 10.1038/s41591-018-0007-9

23. Horn L, Wang Z, Wu G, Poddubskaya E, Mok T, Reck M, et al. Ensartinib vs
crizotinib for patients with anaplastic lymphoma kinase-positive non-small cell lung
cancer: A randomized clinical trial. JAMA Oncol. (2021) 7:1617-25. doi: 10.1001/
jamaoncol.2021.3523

Frontiers in Oncology

07

10.3389/fonc.2025.1520287

24. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford R, et al. New
response evaluation criteria in solid tumours: revised recist guideline (Version 1.1). Eur ]
Cancer (Oxford England: 1990). (2009) 45:228-47. doi: 10.1016/j.jca.2008.10.026

25. MaY, Pan H, Liu Y, Zhang Y, Hong S, Huang J, et al. Ensartinib in advanced alk-
positive non-small cell lung cancer: A multicenter, open-label, two-staged, phase 1 trial.
J Thorac Dis. (2022) 14:4751-62. doi: 10.21037/jtd-22-1606

26. Guo Y, Zhang R, Meng Y, Wang L, Zheng L, You J. Case report: durable response
of ensartinib targeting eml4-alk fusion in osimertinib-resistant non-small cell lung
cancer. Front Pharmacol. (2024) 15:1359403. doi: 10.3389/fphar.2024.1359403

27. Yang S, Feng W, Deng Y, Liang J. First case report of ensartinib in a patient with
metastatic alk rearranged lung cancer with alk 11171n mutation: A case report. World |
Surg Oncol. (2023) 21(1):74. doi: 10.1186/512957-023-02935-9

28. Nishio M, Paz-Ares L, Reck M, Nakagawa K, Garon EB, Popat S, et al. Relay,
ramucirumab plus erlotinib (Ram+Erl) in untreated metastatic egfr-mutant nsclc (Egfr
+ Nsclc): association between tp53 status and clinical outcome. Clin Lung Cancer.
(2023) 24:415-28. doi: 10.1016/j.cl1c.2023.02.010

29. Qin K, Hou H, Liang Y, Zhang X. Prognostic value of tp53 concurrent mutations
for egfr- tkis and alk-tkis based targeted therapy in advanced non-small cell lung
cancer: A meta-analysis. BMC Cancer. (2020) 20:328. doi: 10.1186/512885-020-06805-5

30. Lara-Mejia L, Cardona AF, Mas L, Martin C, Samtani S, Corrales L, et al. Impact
of concurrent genomic alterations on clinical outcomes in patients with alk-rearranged
nscle. J Thorac oncology: Off Publ Int Assoc Study Lung Cancer. (2024) 19:119-29.
doi: 10.1016/j.jtho.2023.08.007

frontiersin.org


https://doi.org/10.1016/j.lungcan.2021.06.012
https://doi.org/10.1002/1878-0261.13446
https://doi.org/10.3389/fonc.2023.1082115
https://doi.org/10.3390/cancers13205132
https://doi.org/10.1007/s40259-022-00556-4
https://doi.org/10.1007/s40259-022-00556-4
https://doi.org/10.1038/s41591-018-0007-9
https://doi.org/10.1001/jamaoncol.2021.3523
https://doi.org/10.1001/jamaoncol.2021.3523
https://doi.org/10.1016/j.ejca.2008.10.026
https://doi.org/10.21037/jtd-22-1606
https://doi.org/10.3389/fphar.2024.1359403
https://doi.org/10.1186/s12957-023-02935-9
https://doi.org/10.1016/j.cllc.2023.02.010
https://doi.org/10.1186/s12885-020-06805-5
https://doi.org/10.1016/j.jtho.2023.08.007
https://doi.org/10.3389/fonc.2025.1520287
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Ensartinib for EML4-ALK-positive lung adenocarcinoma with comorbid mutations in TP53, EGFR, and ERBB2: a case report
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


