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Dear Editor, 

Ana plastic l ymphoma kinase ( ALK ) r earr angement is a k e y dri ver 
gene in non-small cell lung cancer ( NSCLC ) , and the effectiveness 
of tar geted ther a pies dir ected at ALK fusion has been confirmed.1 

Ho w e v er, the activity of ALK-tyrosine kinase inhibitors ( ALK-TKIs ) 
a gainst r ar e ALK r earr angements is v ariable, with limited clinical 
e vidence. Her e, we r eported the case of a novel kinase D interact- 
ing substrate 220 ( KIDINS220 ) -ALK fusion that sho w ed fav orable 
r esponse to alectinib. Additionall y, we examined the tr eatment 
option of 36 advanced lung adenocarcinoma cases with unusual 
ALK fusion types from PubMed in the past 3 years , which ma y 
pr ovide v aluable information for futur e tr eatment. 

A 57-y ear-old Chinese w oman without a smoking history ini- 
tiall y pr esented with r epeated cough in October 2020. Computed 

tomogr a phy ( CT ) r e v ealed a soft tissue mass in the posterior seg- 
ment of the left lo w er lobe ( 2.2 cm × 1.8 cm ) with enlarged hi- 
lar and mediastinal lymph nodes ( Fig. 1 A ) . A left lo w er lobec- 
tomy with systematic mediastinal lymph node dissection was 
performed for definitive diagnosis and treatment in November 
2020. Unfortunatel y, left axillary l ymph node ( LN ) metastasis 
was confirmed through aspiration needle cytology after surgery. 
Finally, the patient was diagnosed with stage IV lung adeno- 
carcinoma ( pT2aN2M1b ) with no targetable genomic alterations 
found by next-generation sequencing ( NGS ) ( 56 gene panel ) . Sub- 
sequentl y, she was tr eated with the pr ogr ammed death 1 ( PD- 
1 ) antibody camrelizumab plus chemotherapy containing car- 
boplatin and pemetrexed for four cycles followed by mainte- 
nance pemetrexed and camrelizumab for ∼1 year until June 2022.
During tr eatment, r egular ima ge r e vie w of c hest CT suggested 

sustained status of stable disease. Ho w e v er, the carcinoembry- 
onic antigen ( CEA ) le v el w as slo wl y ele v ated during this period 

( Fig. 1 B ) . 18F-fluorodeoxyglucose ( FDG ) -positron emission tomog- 
r a phy ( PET/CT ) sho w ed multiple abnormally high uptake on the 
bilateral lung, left pleura, axillary LN and multiple bone lesions in 

August 2022. Paclitaxel plus carboplatin and bevacizumab were 
adopted as second-line tr eatments, whic h sho w ed poor efficac y,
and the CEA le v el r emained ele v ated. A r epeat biopsy of the 
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eft axillary lymph node was performed in October 2022, and
 wide panel genomic sequencing ( pan-cancer 1021-gene panel ) 
etected the KIDINS220-ALK fusion with an allele frequency of 
4.9%, which was never previously reported. Immunohistochemi- 
al ( IHC ) staining also confirmed ALK expression ( supplementary 
ig. 1, see online supplementary material ) . Then, the patient was
nitiated on alectinib treatment in October 2022. One month later,
he CT sho w ed that the tumor lesions had shrunk, and the effi-
ac y w as judged as partial r esponse. Mor eov er, the CEA le v el of
he patient also decreased significantly ( Fig. 1 B ) . After 4 months,
his patient still benefited and the lesions had shrunk further on
T. The patient’s follow-up and treatment continued. 

Tar geted ther a pies str atified by oncogenic driv ers hav e sub-
tantiall y impr ov ed outcomes in patients with NSCLC. For pa-
ients with dri ver-negati ve metastatic NSCLC, immune checkpoint 
nhibitors are the cornerstone of first-line therapy.2 Howe v er , cur -
 ent a ppr oac hes do not bring significant clinical benefit to most
SCLC patients due to intrinsic or acquired resistance to continu-
us treatment. Identifying mechanisms of resistance by studying 
iopsies taken from sites of secondary progression is important. 

Secondary ALK mutations are one of many ways in which tu-
or cells have adapted to survive and resist therapy. With the

 a pid de v elopment and wide a pplication of NGS tec hnologies, v ar-
ous inter genic r egion ALK fusions hav e been r eported. DNA-based
GS, fluorescence in situ hybridization, RNA and IHC assays may
e significant in detecting the ALK r earr angements. When a r ar e
r novel ALK fusion variant is found using DNA-NGS, subsequent
NA assay or IHC could confirm the presence of an active gene

usion that is transcribed and translated to form an oncogenic
rotein. 

Ec hinoderm micr otubule-associated pr otein-like 4 ( EML4 ) -ALK 

s the most common and canonical ALK fusion reported in NSCLC.
o w e v er, heter ogeneity of treatment responses exists among dif-

er ent v ariants of EML4-ALK fusions. Mor eov er, a small number
f patients carry double or triple ALK fusion variants simultane-
usly. Kang et al . sho w ed that such patients potentially have better
reatment outcomes with ALK-TKIs therapy.3 For non-canonical 
LK fusions, data on the efficacy of ALK-TKIs are limited and need
hina School of Medicine & W est China Hospital of Sichuan Uni v ersity. This 
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Figur e 1. Treatment details , imaging radiographic findings and CEA le v el of the case. ( A ) Images of chest CT, PET/CT and the left axillary lymph node at 
different time points. ( B ) Changes in the concentrations of CEA in peripheral blood during treatment. 
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o be e v aluated in the futur e. Recent studies suggested that the
usion partner may confer differential response to ALK-targeted
her a py. ALK m ust dimerize to automaticall y activ ate, whic h is
nduced by the ALK partner protein, not the ALK ligand.4 The fu-
ion partners could determine the spatial and temporal expres-
ion patterns of the different ALK fusion proteins. In addition,
ifferent ALK fusion proteins exhibit variations in signaling, as
ell as in their capacity for transformation and tumorigenesis.4 

nother possible explanation for the heterogeneity of responses
s the genetic alterations that accompany ALK rearrangements.
 hus , it is significant to clarify the compr ehensiv e molecular pr o-
le in patients with r ar e ALK. The NGS assays not only distinguish
he subtypes of ALK fusion but also contribute to precise treat-

ent, which goes beyond traditional examinations such as IHC. 
To better understand the treatment options and efficacy

f ALK-TKIs in patients with uncommon ALK fusions, we re-
iewed 36 cases reported in PubMed in the last 3 years. First-
eneration crizotinib or second-generation alectinib is the first
r eatment c hoice for these patients. A total of 15 patients ( 41.6% )
 eceiv ed crizotinib and 13 patients ( 36.1% ) r eceiv ed alectinib
 supplementary Fig. 2, see online supplementary material ) . The
emaining 8 patients chose other ALK-TKIs, such as ceritinib
 8.3% ) , ensartinib ( 5.6% ) , and third-generation lorlatinib ( 2.7% ) .
he reported mean progression-free survival ( PFS ) in cases with
rizotinib was 10.53 months and with alectinib was 13.08 months.
ine patients experienced treatment failure, but they still bene-
ted from another ALK-TKI drug. The brain and lung are the main
etastatic sites. Further large clinical trials are still needed to

r ov e our results. The PFS data in our study were obtained from
 ele v ant case reports. At the time of publication, most of those
atients do not experience disease pr ogr ession. 

In addition, decisions on optimal treatment should also take
nto account the toxicity pr ofile. Although gener all y well tolerated,
ar eful mana gement of adv erse effects is still r equir ed. The ad-
 erse e v ents ( AEs ) v aried among differ ent ALK-TKIs . Fatigue , rash,
nd edema were common systemic adverse effects of ALK-TKIs.
urthermor e, gastr ointestinal AEs and anemia were frequently
bserved in patients treated with ALK-TKIs.5 Gastrointestinal tox-
city is commonly reported with both crizotinib and ceritinib but
s more severe with ceritinib . 6 Another characteristic AE of cer-
tinib is hepatic disorders. For crizotinib, the c har acteristic AEs
re visual disturbances.7 The most pr e v alent gr ade ≥ 3 AEs with
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alectinib wer e anemia, incr eased aspartate tr ansaminase ( AST ) 
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and increased alanine aminotransferase ( ALT ) .8 The most com- 
mon AEs of brigatinib were gastrointestinal AEs, elevated blood 

cr eatine kinase le v els, and incr eased ALT le v els.9 Brigatinib also 
has a greater incidence of interstitial lung disease or pneumoni- 
tis than crizotinib. Lorlatinib has a r elativ el y br oad toxicity pr ofile,
hyperc holester olemia, hypertrigl yceridemia, and edema ar e com- 
mon AEs.10 Additionally, lorlatinib is associated with increased 

central nervous system toxicity. 
In conclusion, we first described a novel KIDINS220-ALK fusion 

in lung cancer that enriches the knowledge of ALK fusion types.
And our patient r a pidl y r esponded to alectinib with r emarkable 
ther a peutic effect. Additionall y, we r e vie wed the tr eatment op- 
tions for r ar e ALK fusions, whic h may pr ovide a r efer ence for clin- 
icians to make treatment decisions in the clinic. 
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