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RET fusions occur in 1-2% of non-small cell lung 
cancer, predominantly in adenocarcinoma 
(LUAD), whi le ~7% present with non-
adenocarcinoma (non-LUAD) histologies. This 
study aimed to characterize the clinical and 
biological features of RET-rearranged (RET+) 
non-LUAD and evaluate outcomes with selective 
RET inhibitors (SRI) and chemotherapy. 

Multicenter international retrospective study 
of RET+ patients from the RET-MAP registry (52 
institutions), irrespective of stage or treatment. 
• Central pathological review of non-LUAD 

cases. 
• Clinical outcomes with SRI and first-line 

chemotherapy assessed by overall response 
rate (ORR), progression-free survival (PFS), 
and overall survival (OS), calculated from 
treatment initiation. Multivariable Cox 
proportional hazards models were 
adjusted for sex, TP53 alterations, fusion 
partner, brain metastases, and line of 
treatment. 

• Genomic profiles of non-LUAD and LUAD 
cases explored in independent Foundation 
Medicine (FMI) and CARIS cohorts. 

• Whole-transcriptome sequencing and 
pathway analyses performed in the Caris 
cohort. 

Prevalence of non-LUAD histology Clinical and biological characteristics 

Concomitant mutations (FMI cohort) 

WTS and pathway activation (Caris cohort) 

Outcomes with systemic therapies 

RET+ non-LUAD NSCLC represents a rare but distinct entity with a biologically 
aggressive phenotype and poor prognosis.  
Treatment with SRI provides objective responses, underscoring the importance of 
molecular screening in non-LUAD.  
Survival outcomes for non-LUAD are shorter with both SRI treatment and first-line 
platinum-based chemotherapy. However, LCNEC may derive a similar survival benefit 
from SRI treatment as LUAD.
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PFS (months) 

Characteristic LUAD (n=600) non-LUAD (n=47) p value

Female sex, n(%) 350/600 (58) 26/47 (55) 0.7

Age, median (IQR) 62 (54-70) 64 (50-72) 0.7

Never smoker, n(%) 375/598 (76) 26/46 (57) 0.4

TP53-mutant, n(%) 116 /430 (27) 9/39 (26) 0.6

Uncommon fusion 
partner, n(%)

45/538 (8) 8/39 (21) 0.031

Brain metastases at 
diagnosis, n(%) 

130/600 (22) 18/47 (38) 0.009

PS <2 at treatment 
start, n(%) 

412/468 (88) 38/43 (88) >0.9

Outcomes in LCNEC*
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*non -small cell carcinoma with neuroendocrine differentiation 

*

No significant differences in terms of co-mutation patterns between LUAD and non-
LUAD, with TP53 alterations being the most frequent co-mutations in both groups.

• Increased metabolic activity and enrichment of proliferative and oncogenic programs in non-
LUAD (E2F signalling, MYC targets, PI3K/mTOR pathway, DNA repair) 

• Upregulation of genes associated with stemness-related signaling and enhanced tumor 
proliferation, such as TUBB3 in non-LUAD

p=0.18 
p=0.02

p<0.001 
p=0.3

LCNEC showed encouraging outcomes with SRI treatment (n=10):  

• ORR: 80% vs 73% in LUAD;  

• mOS: 30.4 months (95% CI, 23–NA); HR vs LUAD: 0.90 (95% CI, 0.37–2.20; p=0.87) 

In contrast, LCNEC showed poor outcomes with first line chemotherapy (n=7).

PFS with SRI in patients with non-LUAD (any line)

(Net Enrichment Score)

First line chemotherapy

SRI
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RET fusions occur in 1-2% of non-small cell lung cancer, predominantly in adenocarcinoma (LUAD), 
while ~7% present with non-adenocarcinoma (non-LUAD) histologies.  
Data about the clinical and biological features of RET-rearranged (RET+) non-LUAD, their response 
to systemic treatment and prognosis are scarce. 
This study aimed to characterize the clinical and biological features of RET+ non-LUAD and 
evaluate outcomes with selective RET inhibitors (SRI) and chemotherapy. 

We conducted a multicenter international retrospective study of RET+ patients from the RET-
MAP registry. 
The RET MAP registry is a world-wide registry enrolling patients from 52 Institutions, irrespective of 
stage or treatment. 
Non-LUAD cases underwent central pathological review 
Clinical outcomes with SRI and first-line chemotherapy were assessed by overall response rate 
(ORR), progression-free survival (PFS), and overall survival (OS), calculated from treatment 
initiation.  
Multivariable Cox proportional hazards models were adjusted for sex, TP53 alterations, fusion 
partner, brain metastases, and line of treatment. 
Genomic profiles of non-LUAD and LUAD cases were explored in independent Foundation 
Medicine (FMI) and CARIS cohorts. 
Whole-transcriptome sequencing and pathway analyses performed in the Caris cohort. 
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Clinical and biological characteristics 
Characteristic LUAD (n=600) non-LUAD (n=47) p value

Female sex, n(%) 350/600 (58) 26/47 (55) 0.7

Age, median (IQR) 62 (54-70) 64 (50-72) 0.7

Never smoker, n(%) 375/598 (76) 26/46 (57) 0.4

TP53-mutant, n(%) 116 /430 (27) 9/39 (26) 0.6

Uncommon fusion 
partner, n(%)

45/538 (8) 8/39 (21) 0.031

Brain metastases at 
diagnosis, n(%) 

130/600 (22) 18/47 (38) 0.009

PS <2 at treatment 
start, n(%) 

412/468 (88) 38/43 (88) >0.9

Concomitant mutations (FMI cohort) 

No significant differences in terms of co-mutation patterns between LUAD 
and non-LUAD, with TP53 alterations being the most frequent co-
mutations in both groups.

WTS and pathway activation (Caris cohort) 

Increased metabolic activity and enrichment of 
proliferative and oncogenic programs in non-LUAD 
(E2F signalling, MYC targets, PI3K/mTOR pathway, 
DNA repair) 
Upregulation of genes associated with stemness-
related signaling and enhanced tumor proliferation, 
such as TUBB3 in non-LUAD

(Net Enrichment Score)
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CONCLUSIONS

RET+ non-LUAD NSCLC represents a rare but distinct 
entity with a biologically aggressive phenotype and poor 
prognosis.  

Treatment with SRI provides objective responses, 
underscoring the importance of molecular screening in non-
LUAD.  

Survival outcomes for non-LUAD are shorter with both SRI 
treatment and first-line platinum-based chemotherapy.  

However, LCNEC may derive a similar survival benefit from 
SRI treatment as LUAD.
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Outcomes with systemic therapies 
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Outcomes in LCNEC*

*non -small cell carcinoma with neuroendocrine differentiation 

LCNEC showed 
encouraging outcomes 
with SRI treatment 
(n=10):  
•ORR: 80% vs 73% in 
LUAD;  

•mOS: 30.4 months 
(95% CI, 23–NA); HR 
vs LUAD: 0.90 (95% 
CI, 0.37–2.20; p=0.87) 

In contrast, LCNEC 
showed poor outcomes 
with first line 
chemotherapy (n=7).

*non -small cell carcinoma with neuroendocrine differentiation 
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