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ROS1 fusions  

Recurrent gene fusions are oncogenic drivers of various cancers. 

ROS1 fusions include the kinase domaincontaining 3ʹ region of 
ROS1 fused to various 5ʹ or upstream partners, the most 
common of which is CD74 The resultant oncoprotein is 
characterised by constitutive kinase activation, increased 
downstream signalling, and ultimately tumour growth.

ROS1 fusions are enriched in non-small-cell lung cancers (NSCLCs) 
and are present in 1–2% of cases.

Typically, ROS1 fusions do not overlap with other canonical 
drivers, including NTRK fusions, in NSCLCs.

















• 21 (30%) of 69 patients were TKI-naive, 40 (58%) had previously received 
crizotinib as their only TKI, and eight (12%) had previously received one non-
crizotinib ROS1 TKI or two or more ROS1 TKIs. 

• The estimated median duration of follow-up for response was 21·1 months (IQR 
15·2–30·3). 13 (62%; 95% CI 38–82) of 21 TKI-naive patients and 14 (35%; 21–52) 
of 40 patients previously treated with crizotinib as their only TKI had an objective 
response.

• Intracranial responses were achieved in seven (64%; 95% CI 31–89) of 11 TKI-
naive patients and 12 (50%; 29–71) of 24 previous crizotinib-only patients.













Entrectinib

Entrectinib is a multikinase inhibitor with activity against ROS1 (in 
addition to tropomyosin receptor kinase [TRK] A, B, and C and ALK). 

In ROS1 fusioncontaining cancer models, entrectinib is 40 times more 
potent than crizotinib in vitro.

Moreover, it was designed with the ability to effectively cross the blood–
brain barrier and be retained in the CNS.

In preclinical studies, entrectinib achieved substantial concentrations in 
the CNS, with a blood-to-brain ratio of 0·4–1·9 in mice, rats, and dogs.

Entrectinib was detected in brain homogenates of these species after 
single or multiple doses.



Study design 
• Integrated analysis of 3 phase 1-2 trials
• Patients (aged ≥18 years) with locally advanced or metastatic solid 

tumours harbouring ROS1 fusions were enrolled in one of two phase 
1 studies (ALKA-372-001 or STARTRK-1)11 or a phase 2 global basket 
study (STARTRK-2). 

• ALKA-372-001 was done at two cancer centres in Italy. 
• STARTRK-1 was done at ten sites: one hospital and seven cancer 

centres in the USA, one hospital in Spain, one centre in South Korea. 
• STARTRK-2 is ongoing at more than 150 sites (ie, cancer and medical 

centres, research institutes, hospitals, and universities) in 15 
countries



(A) Best responses to entrectinib in the efficacy-evaluable population. 



(B) Best responses for patients with and without baseline CNS disease.



(C) Best intracranial responses in patients with measurable CNS disease at baseline. 



Time-to-event analysis
Response do not differ by 
upstream fusion partner 
(CD74 vs non CD74)

Disease control was durable 
with median PFS 19 months

Median duration of response 
24.6m



• TOXICITIES:



• Outcomes exceed the activity of 1st line chemo &immunotherapy in 
NSCLC

• The current standard of care(i.e 1st line) for ROS 1 fusion +ve NSCLC
• FDA approved Aug 2019 for mets ROS 1 fusion +ve NSCLC
• Patients with intracranial metastases have a shorter overall duration 

of disease control than patients without intracranial disease

• This study had a high proportion of patients with baseline intracranial 
disease (>40%) when compared with trials of ROS1 TKIs such as 
crizotinib and ceritinib (listed as a potential first-line TKI for ROS1 
fusion positive NSCLC in the NCCN Guidelines) in TKI-naive, ROS1 
fusion-positive NSCLC.



• More pts of poor prognosis, still the RR, median PFS with 
ENTRECTINIB was similar to that with crizotinib & ceritinib.

• Pts with baseline brain mets:
Median PFS : ENTRECTINIB(13.6m) > CRIZOTINIB(10.2M)  OxOnc study 

• Pts without baseline brain mets:
Median PFS : ENTRECTINIB(26.3m) > CRIZOTINIB(18.8M)  OxOnc study 



Conclusion 

Multiple options for ROS1 TKI-naive patients with advanced ROS1 fusion 
positive NSCLC. 

Drugs with both systemic and intracranial activity available

The safety profile of entrectinib is favourable, making it amenable to long-term 
dosing in this population in which durable disease control was observed. 

These results underscore the need to routinely test for ROS1 fusions in the 
clinic to broaden therapeutic options for patients .





RET INHIBITORS 
•Selpercatinib
•Pralsetinib
•Cabozantinib
•Vandetanib



RET Receptor Tyrosine Kinase and RET Fusions 
in NSCLC

• Normal role in neural, genitourinary 
development

• In cancer, RET gene rearrangements 
give rise to chimeric, cytosolic 
proteins with constitutively active 
RET kinase domain

• 1%-2% of nonsquamous NSCLC
• 10%-20% of papillary thyroid 

carcinoma

• Majority of RET fusions can be 
detected by DNA NGS but increased 
sensitivity with RNA NGS

Gautschi. JCO. 2017;13:1403. Ferrara. J Thorac Oncol. 2018;13:27. Kato. Clin Cancer Res. 2017;23:1988. 
Wang . JCO. 2012;30:4352. Airaksinen. Nature Rev Neuroscience. 2002;3:383. 

Heterodimerization of 
ligand–coreceptor complex 

and RET leads to 
autophosphorylation and 

downstream activation

Most Common RET Translocation in Lung Adenocarcinoma: KIF5B-RET 
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Phase I/II LIBRETTO-001: Efficacy With 
Selpercatinib (LOXO-292) in RET Fusion–Positive 
NSCLC • Durability of response in 

primary analysis set
• DoR: 20.3 mos
• PFS: 18.4 mos
• ORR, DoR, and PFS 

similar regardless of 
prior therapy

• Treatment-naive (n = 34)
• ORR: 85%
• DoR and PFS not 

reached

Drilon. WCLC 2019. Abstr PL02.08.

Best Tumor Response in Primary Analysis Set 
(N = 105 Patients With Prior Platinum Doublet CT)
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Phase I/II ARROW: Efficacy With Pralsetinib 
(BLU-667) in RET Fusion–Positive NSCLC

Gainor. ASCO 2019. Abstr 9008. n = 4 excluded. *Confirmed responses on 2 consecutive assessments as per RECIST 1.1.

 Durability of response 
in response evaluable 
patients
‒ DoR: not reached

 Anti-tumor activity 
regardless of prior ICI, 
RET fusion genotype, 
or presence of CNS 
mets

 5/7 (71%) of 
treatment-naive 
patients had 
confirmed PR

Anti-Tumor Activity With Pralsetinib (BLU-667) 400 mg QD 
in Response Evaluable Population (N = 48)40
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SELPERCATINIB

• Mechanism of action- Selpercatinib inhibits wild-
type RET, multiple mutated RET isoforms, VEGFR1 
and VEGFR3, and FGFR1, 2, and 3.

• Administration-May administer with or without 
food



Indications

Non-small cell lung cancer, metastatic, RET fusion-positive: 
Oral

Patients ≥50 kg: 160 mg twice daily 
Patients <50 kg: 120 mg twice daily 

Thyroid cancer, medullary, RET-mutant: Oral:
Patients ≥50 kg: 160 mg twice daily 
Patients <50 kg: 120 mg twice daily 

Thyroid cancer, RET fusion-positive: Oral:
Patients ≥50 kg: 160 mg twice daily 
Patients <50 kg: 120 mg twice daily 

Dr Sunil Chopade,               Dr Pritesh 
Munot



Side effects

• Peripheral edema (33%), hypertension (35%), Qtc prolongation (17%)

• hyperglycemia (44%)
• Constipation (25%), diarrhea (37%), nausea (23%), 

vomiting (15%), 
• dry mouth (39%)

• Anemia (27%) leukopenia (43%), lymphocytopenia 
(48%), thrombocytopenia (33%)

• Hepatic: Serum Transaminitis (41-45%)

• ILD, pleural effusion (13%),
Dr Sunil Chopade,               Dr Pritesh 
Munot



Dose modification 

Dose reduction Patients <50 kg Patients ≥50 kg

Initial (usual) dose 120 mg twice daily 160 mg twice daily

First dose reduction level 80 mg twice daily 120 mg twice daily

Second dose reduction level 40 mg twice daily 80 mg twice daily

Third dose reduction level 40 mg once daily 40 mg twice daily

Permanently discontinue selpercatinib if unable to tolerate 3 dose reductions

Dr Sunil Chopade,               Dr Pritesh 
Munot



Toxicity Severity Selpercatinib dose modification

Hemorrhagic events Grade 3 or 4 Withhold selpercatinib until recovery to baseline or grade 0 or 1.
Discontinue selpercatinib (permanently) for severe or life-threatening hemorrhagic events.

Hypersensitivity 
reactions

All grades

Withhold selpercatinib until resolution of the hypersensitivity event. Initiate corticosteroids (at a 
dose of 1 mg/kg prednisone [or equivalent]).
Resume selpercatinib with the dose reduced by 3 dose levels while continuing corticosteroids.
Increase dose by 1 dose level each week until achieving the dose administered prior to the onset 
of hypersensitivity, then taper corticosteroids.

Recurrent 
hypersensitivity Permanently discontinue selpercatinib.

Hypertension

Grade 3
Initiate or optimize hypertensive therapy. Withhold selpercatinib for grade 3 hypertension that 
persists despite management with optimal antihypertensive therapy. Resume selpercatinib at a 
reduced dose when hypertension is controlled.

Grade 4 Discontinue selpercatinib.

QT interval prolongation

Grade 3 Withhold selpercatinib until recovery to baseline or grade 0 or 1, then resume selpercatinib at a 
reduced dose.

Grade 4 Discontinue selpercatinib.

Other adverse reactions Grade 3 or 4 Withhold selpercatinib until recovery to baseline or grade 0 or 1, then resume selpercatinib at a 
reduced dose.



PRALSETINIB
• Mechanism of action- Pralsetinib inhibits wild-type RET, oncogenic 

RET fusions and RET mutations, pralsetinib also inhibited DDR1, 
TRKC, FLT3, JAK1-2, TRKA, VEGFR2, PDGFRb, and FGFR1

• Indication-Non-small cell lung cancer, metastatic, RET fusion-positive: Oral: 400 mg once daily until disease progression or 
unacceptable toxicity.

• Thyroid cancer, advanced or metastatic, RET fusion-positive: Oral:
400 mg once daily until disease progression or unacceptable toxicity.

• Thyroid cancer (medullary), advanced or metastatic, RET-mutant:
Oral: 400 mg once daily until disease progression or unacceptable 
toxicity.

Dr Sunil Chopade,               Dr Pritesh 
Munot



Hemorrhagic events Grade 3 or 4 Withhold pralsetinib until recovery to baseline or grade 0 or 1.
Permanently discontinue pralsetinib for severe or life-threatening hemorrhagic events.

Hypertension

Grade 3
Initiate or optimize hypertensive therapy. Withhold pralsetinib for grade 3 hypertension that 
persists despite management with optimal antihypertensive therapy. Resume pralsetinib at a 
reduced dose when hypertension is controlled.

Grade 4 Discontinue pralsetinib.

Pulmonary toxicity 
(interstitial lung disease 
[ILD])/pneumonitis)

Grade 1 or 2 Withhold pralsetinib until resolution, then resume pralsetinib at a reduced dose. Permanently 
discontinue pralsetinib for recurrent ILD/pneumonitis.

Grade 3 or 4 Permanently discontinue pralsetinib for confirmed ILD/pneumonitis.

Other adverse reactions Grade 3 or 4
Withhold pralsetinib until improvement to ≤ grade 2, then resume pralsetinib at a reduced 
dose.
Permanently discontinue pralsetinib for recurrent grade 4 adverse reactions.

Dr Sunil Chopade,               Dr Pritesh 
Munot



CABOZANTINIB
• Mechanism of action- It is a potent inhibitor of proinvasive

receptor tyrosine kinases (RTKs), including AXL, FLT-3, KIT, MER, 
MET, RET, ROS1, TIE-2, TRKB, TYRO3, and VEGFR-1, -2, and -3

• Administration-Do not administer with food; administer on an 
empty stomach (at least 1 hour before or 2 hours after eating). 
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