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ROS1
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ROS1
• Represent approximately 1% of NSCLC

• The kinase domains of ALK and ROS1 share 77% amino 
acid identity within the ATP-binding sites

• Detected by FISH, RT-PCR and NGS

• Multiple fusion partners

• FDA approved: Crizotinib,Lorlatinib, Ceritinib, Entrectinib, 
Repotrectinib. NOT ALECTINIB

Shaw et al. NEJM 2014
Bubendorf et al. Virchow Arch 2016
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ROS1-CRIZOTINIB

Shaw et al. NEJM 2014

ORR=72%
Median DOR=17.6m
Median PFS=19.2m
Survival at 12 m= 85%

-The solvent front 
mutation Gly2032Arg a frequent 
mediator of resistance to crizotinib in 
ROS1 patients
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ROS1-LORLATINIB

• Novel, oral, reversible, ATP-competitive macrocyclic 
3rd generation TKI that targets ALK and ROS1

• Studied in a phase 1 combined ROS1 and ALK 
study. Later phase 2 completed.

• 12 ROS1 patients enrolled, then 32 pts in phase 2

• 89% of patients had previously received TKI in 
phase 1. Phase 2 66% were treatment naïve. 

Shaw et al. Lancet Onc. 2017 
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LORLATINIB

ORR=50%
Median DOR 16.6 months

Shaw et al. Lancet Onc. 2017
Ahn et al. ASCO 2024
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TRIAL

Ahn et al. IASLC 2017
Drilon et al. Lanc Onc 2020

Entrectinib
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• An integrated analysis of three ongoing phase 1 or 2 trials of entrectinib (ALKA-372-001, STARTRK-1, and STARTRK-2)

• All had ROS1 fusion positive NSCLC and previously treated with non ROS1 TKis

• Non randomized single arm studies
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ENTRECTINIB
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Treatment-related adverse events led to dose reduction in 
46 (34%) of 134 patients, and discontinuation in seven 
(5%)

Drilon et al. Lanc Onc 2020
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ENTRECTINIB-DRILON ET AL. AND BFAST STUDY
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Drilon et al. Lanc Onc 2020
Peters et al. Nat Med 2024
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RESISTANCE

Dagogo-Jack et al. JTO 2017
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REPOTRECTINIB: TRIDENT-1
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Drilon et al. NEJM 2024
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TRIDENT-1
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Drilon et al. NEJM 2024
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REPOTRECTINIB

Drilon et al. NEJM 2024
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TALETRECTINIB: EFFICACY IN ROS1+ TKI-NAIVE NSCLC
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TALETRECTINIB: EFFICACY IN ROS1+ CRIZOTINIB-PRETREATED NSCLC
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TALETRECTINIB: DURATION OF RESPONSE AND PROGRESSION-FREE SURVIVAL

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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TALETRECTINIB: RESPONSES IN MEASURABLE BASELINE BRAIN METASTASES
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TALETRECTINIB SAFETY: TEAES IN ≥15% OF PATIENTSA (N=173)

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



NCI Designated Comprehensive Cancer CenterWINSHIP CANCER INSTITUTE OF EMORY UNIVERSITY

ZIDESAMTINIB (NVL-520)
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Drilon et al. Can Dis 2023
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ROS1

-Multiple good agents available
-I personally currently start with entrectinib especially if brain mets, and 
utilize repotrectinib vs chemotherapy on progression with genomics 
which can help guidance
-new agents in the pipeline, such as taletrectinib (efficacy in TKI naïve 
and crizotinib txed pts) and Zidesamtinib (48% ORR in heavily 
pretreated patients, currently has breakthrough designation and avoids 
TRK side effects)

23

Drilon et al. Paper presented at: EORTC NCI AACR 34th 
Symposium; 2022; Barcelona, Spain.
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RET
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RET proto-oncogene was first identified in 
1985
- Found in lung cancer in 2012

RET fusions occur in 1% to 2% of non-
squamous NSCLC (at least 45 different 
partners have been identified)

Predominantly younger patients 
Light or no prior smoking history

RET fusions in NSCLC 

Ferrara et al. JTO 2018; https://doi.org/10.1016/j.jtho.2017.10.021

https://doi.org/10.1016/j.jtho.2017.10.021
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Multitarget kinase inhibitors in RET altered NSCLC

Drilon, A. et al. (2017) Nat. Rev. Clin. Oncol. doi:10.1038/nrclinonc.2017.175
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Selpercatinib in NSCLC 
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Selpercatinib in NSCLC

Drilon et al. JCO 2022

Treatment Naive Prior chemotherapy

Treatment Naïve:
ORR 84% (95%CI 73-92)
mDOR 20.2 months (95% CI 13- NE)
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Selpercatinib in NSCLC

A Drilon et al. N Engl J Med 2020;383:813-824

Median PFS: 18.5 months (95% 
CI, 13.7-NE)

Among 11 patients with 
measurable CNS disease:
objective intracranial response 
in 10 of 11 

-3 complete responses 
-7 partial responses 
-1 stable disease 

median CNS duration of 
response was 10.1 months 
(95% CI, 6.7 to NE).
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Pralsetinib in NSCLC 

Gainor et al. Lancet Oncology 2021 22959-969
DOI: (10.1016/S1470-2045(21)00247-3)

no previous systemic therapy 

Treatment naive
Previous platinum:

ORR: 61% (95% CI 50-71) n=87
Median PFS: 17.1 months
Median DOR: not reached (95% CI 
15·2–not estimable)

Treatment-naïve: (not candidates for 
chemo)

ORR: 70% (95% CI 50-86) n=27
Median PFS: 9.1 months
Median DOR: 9 months

Note- this is an older group (median age 65 
and 41% with brain mets)

previous platinum
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Pralsetinib in NSCLC – update on 281 patients 

Grisinger et al. Annals of Oncology 2022

Treatment naïve: n=75
ORR was 72% (95%CI 60-82)
Median DOR was not reached

Prior platinum: n=136
ORR 59% (95% CI 50-67)
Median DOR 22.3 months
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Chylous effusions seen with RET inhibitors

Kalchiem-Dekel et al. JTO, 2022

Pan cancer cohort 7517 patients 
selpercatinib (7%), 
agerafenib (4%), 
cabozantinib (0.3
lenvatinib (0.02%)
none were observed with pralsetinib (but 
have been since). 

Overall, 12 patients had chylothorax, 5 had chylous
ascites, and 5 had both. Time from TKI initiation to 
diagnosis ranged from 0.5 to 50 months.
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Next generation RET inhibitors in development, but 
some recent setbacks

-RET resistance mechanisms include solvent front 
mutations, MET amplification and loss mRET

-Loxo 260, TP0046, zetelinib, vepafestinib all seem to 
have been discontinued, or paused from 
development

-EP0031 seems to be continuing in clinical 
development, with good responses seen in prior 
treated and treatment naïve patients

Garralda et al. ASCO 2024 
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TAKE HOME: RET TARGETED AGENTS

§ Selpercatinib (full approval, including tumor agnostic 9/2022) and 
Pralsetinib (accelerated approval 9/2020, regular 8/23) have:

-Activity in frontline and post-chemo setting
-CNS penetration
-Similar side effect profile, consider dose reductions and holding for wound 
healing
-Think about for localized disease?
*** beware rare TEAE of chylous effusions

34
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MET
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MET ALTERATIONS IN LUNG CANCER

Hepatocyte growth factor receptor

MET Amplification and MET Exon 14 
skipping mutations are the most 
common MET alterations in lung 
cancer

Primary driver or mechanism of 
acquired resistance

Comoglio et al. , 2018.

< 1% 2-4%1-4%

rare
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MET EXON 14 SKIP ALTERATIONS LUNG CANCER

3-4% of NSCLC
20% pulmonary sarcomatoid carcinoma

Most are older (70s), female, and non-
smokers

Splice variants remove the binding site 
for the E3 ligase, cbl, leading to 
stabilization of the receptor - increased 
met expression and activity

Drilon et al. J Thorac Onc 2016;12(1): 15-26 
.
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CAPMATINIB

J Wolf et al. N Engl J Med 2020;383:944-957.

Previously treated 

ORR 41% 
(95% CI 29-53%, n=69)
Median DOR 9.7 mos
Median PFS 5.4 mos

Frontline

ORR 68% 
(95%CI 48-84%; n=28)
Median DOR 12.8 mos
Median PFS 12.4 mos

Frontline

ORR 40% 
(95%CI 16-68%; n=15) 
Median DOR 7.5 mos
Median PFS 4.2 mos

Previously treated

ORR 29% 
(95%CI 19-41%; n=69) 
Median DOR 8.3 mos
Median PFS 4.1 mos
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J Wolf et al. N Engl J Med 2020;383:944-957.
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PK Paik et al. N Engl J Med 2020;383:931-943.

ORR 46% 
(95% CI 36-57, n=99)

Median DOR 11.1 mos
Median PFS 8.5 mos

(exon 14 skipping alterations
efficacy population, tissue & liquid biopsy)

A molecular response (circulating 
free DNA) was observed in 67%

• 28% of patients had grade 3+ AEs 
• 7% with peripheral edema  
• 11% permanently discontinued 

tepotinib

Tepotinib
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PK Paik et al. N Engl J Med 2020;383:931-943.

Tepotinib

FDA Approved 
Feb 2021



J Wolf et al. N Engl J Med 2020;383:944-957.
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TAKE HOME: MET TARGETED AGENTS

§ Two FDA-approved TKIs

§ Monitor for edema, may be significant and compression socks, furosemide 
may help

45

Drilon et al. NEJM 2024


