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We Encourage Clinicians in Practice to Submit Questions 

Feel free to submit questions now before the program 
begins and throughout the program.



Familiarizing Yourself with the Zoom Interface

Expand chat submission box

Drag the white line above the submission box up to create 
more space for your message.



Familiarizing Yourself with the Zoom Interface

Increase chat font size

Press Command (for Mac) or Control (for PC) and the + symbol. 
You may do this as many times as you need for readability.





Clinical Investigator Perspectives on 
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Brian I Rini, MD
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Neil Love, MD
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Current and Future Management of 
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Exciting CME Events in Chicago You Do Not Want to Miss
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Elizabeth R Plimack, MD, MS
Jonathan E Rosenberg, MD

Breast Cancer
Monday, June 6, 2022
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Multiple Myeloma
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A CME Hybrid Symposium Series Held in Conjunction with the 2022 ASCO Annual Meeting



Thank you for joining us!

CME and MOC credit information will be emailed to 
each participant within 5 business days.
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We Encourage Clinicians in Practice to Submit Questions 

Feel free to submit questions now before the program 
begins and throughout the program.
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Lancet 2021;398:535-54.



Thai AA et al. Lancet 2021;398:535-54.

Lung Cancer Histology



Timeline of Selected US Food and Drug Administration Drug 
Approvals for Patients with Treatment-Naïve Metastatic NSCLC

Thai AA et al. Lancet 2021;398:535-54.



Mechanisms of Anticancer Therapies

Thai AA et al. Lancet 2021;398:535-54.



Evolution of Resistance to Targeted Therapies

Thai AA et al. Lancet 2021;398:535-54.



Immunotherapy Treatment Approaches in NSCLC

Thai AA et al. Lancet 2021;398:535-54.



Selected US FDA-Approved Therapies for Up-Front Treatment of 
Metastatic NSCLC

}

Thai AA et al. Lancet 2021;398:535-54.



J Am Coll Radiol 2022;19(2 Pt B):336-43. 



Petranovic M et al. J Am Coll Radiol 2022;19(2 Pt B):336-43. 

Timeline of Notable Events in the Separate Evolution of 
Radiology and Liquid Biopsy



Opportunities for Cancer Control in NSCLC

Red arrows point to steps at which liquid biopsy 
technologies are already intersecting with 
imaging in either clinical or research capacities

Petranovic M et al. J Am Coll Radiol 2022;19(2 Pt B):336-43. 



Workflow Algorithm in Setting of Abnormal Multicancer Early 
Detection (MCED) Results Obtained Before Imaging

Petranovic M et al. J Am Coll Radiol 2022;19(2 Pt B):336-43. 



Possible Future Algorithms in the Care of Suspected NSCLC 
Subsequent to Initial Imaging

Petranovic M et al. J Am Coll Radiol 2022;19(2 Pt B):336-43. 
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Non-Small Cell Lung Cancer Actionable Mutations Beyond EGFR

ALK Rearrangements

ROS1 Fusions

BRAF Mutations 

RET Fusions

MET Exon 14 Skipping Mutations

KRAS G12C Mutations

HER2 Mutations

NTRK Fusions

NRG1 Fusions



Regulatory and reimbursement issues aside, in which line of therapy 
would you generally offer an immune checkpoint inhibitor (alone or 
in combination with chemotherapy) to a patient with metastatic 
nonsquamous NSCLC and an ALK rearrangement, and would level of 
PD-L1 expression have any bearing on this decision?

Beyond third line; No

Second line; No

I would not recommend 
ICI in any line; No

Beyond third line; No

Beyond third line; Yes

Beyond third line; No



Regulatory and reimbursement issues aside, in which line of therapy 
would you generally offer an immune checkpoint inhibitor (alone or 
in combination with chemotherapy) to a patient with metastatic 
nonsquamous NSCLC and a ROS1 rearrangement, and would level of 
PD-L1 expression have any bearing on this decision?

Third line; No

Second line; No

I would not recommend 
ICI in any line; No

Beyond third line; No

Beyond third line; Yes

Beyond third line; No



Regulatory and reimbursement issues aside, in which line of therapy 
would you generally offer an immune checkpoint inhibitor (alone or 
in combination with chemotherapy) to a patient with metastatic 
nonsquamous NSCLC and a BRAF V600E mutation, and would level of 
PD-L1 expression have any bearing on this decision?

Second line; No

Second line; No

Second line; No

Second line; No

Second line; Yes

First line; Yes



Regulatory and reimbursement issues aside, in which line of therapy 
would you generally offer an immune checkpoint inhibitor (alone or 
in combination with chemotherapy) to a patient with metastatic 
nonsquamous NSCLC and a RET fusion, and would level of PD-L1 
expression have any bearing on this decision?

Second line; No

Second line; No

I generally don’t use 
ICIs in these pts; No

Beyond third line; No

Beyond third line; Yes

Beyond third line; No



Regulatory and reimbursement issues aside, in which line of therapy 
would you generally offer an immune checkpoint inhibitor (alone or 
in combination with chemotherapy) to a patient with metastatic 
nonsquamous NSCLC and a MET exon 14 skipping mutation, and 
would level of PD-L1 expression have any bearing on this decision?

Second line; No

Second line; No

Second line; No

Beyond third-line; No

Second line; Yes

First line*; No

* In patients with smoking history with or without high tumor mutation burden



Regulatory and reimbursement issues aside, in which line of therapy 
would you generally offer an immune checkpoint inhibitor (alone or 
in combination with chemotherapy) to a patient with metastatic 
nonsquamous NSCLC and a KRAS G12C mutation, and would level of 
PD-L1 expression have any bearing on this decision?

First line; Yes

First line; No

First line; No

First line; No

First line; Yes

First line; Yes



Regulatory and reimbursement issues aside, in which line of therapy 
would you generally offer an immune checkpoint inhibitor (alone or 
in combination with chemotherapy) to a patient with metastatic 
nonsquamous NSCLC and a HER2 mutation, and would level of PD-L1 
expression have any bearing on this decision?

Second line; No

Second line; No

First line; No

First line; No

Second line; Yes

Beyond third line; No



Regulatory and reimbursement issues aside, in which line of therapy 
would you generally offer an immune checkpoint inhibitor (alone or 
in combination with chemotherapy) to a patient with metastatic 
nonsquamous NSCLC and HER2 overexpression, and would level of 
PD-L1 expression have any bearing on this decision?

Second line; No

First line; No

First line; No

First line; No

First line; Yes

First line; Yes



Regulatory and reimbursement issues aside, in which line of therapy 
would you generally offer an immune checkpoint inhibitor (alone or 
in combination with chemotherapy) to a patient with metastatic 
nonsquamous NSCLC and and NTRK fusion, and would level of PD-L1 
expression have any bearing on this decision?

Second line; No

Second line; No

Second line; No

Beyond third line; No

Beyond third line; Yes

Beyond third line; No
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Case Presentation: An 81-year-old man with recurrent, 
localized spindle cell carcinoma of the lung – PD-L1: 40%

Dr KS Kumar (Trinity, Florida)



J Thorac Oncol 2021;16(5):850-9.



Case Presentation: A 58-year-old woman with MSS
(microsatellite-stable) adenocarcinoma of the lung with 
an NRG1 fusion

Dr Ranju Gupta (Bethlehem, Pennsylvania)



Case Presentation: A 58-year-old woman with metastatic 
PD-L1-negative adenocarcinoma of the lung and a RET KF5B 
fusion

Dr Neil Morganstein (Summit, New Jersey)





Br J Cancer 2021;124(11):1757-8.

Ann Oncol 2020;31(12):1725-33. 



A First-in-Human Phase 1 Study of the Next-
Generation RET Inhibitor LOXO-260 in RET 
Inhibitor Refractory Patients with RET-Altered 
Cancers (Trial in Progress)

Pennell NA et al.
ASCO 2022;Abstract TPS8595.



Chylothorax and Chylous Ascites During RET Tyrosine 
Kinase Inhibitor Therapy 
Kalchiem-Dekel O et al.
ASCO 2022;Abstract 9080.



Case Presentation: A 70-year-old woman with Stage IIB 
adenocarcinoma of the lung and an ALK rearrangement –
PD-L1: 5%

Dr Susannah Friemel (Bettendorf, Iowa) 



A 52-year-old woman with metastatic NSCLC 
and an ALK (2p23) rearrangement – PD-L1 TPS: 
50%

Dr Daniel Carrizosa 
(Charlotte, North Carolina)

A 65-year-old man with metastatic 
adenocarcinoma of the lung, involving the brain, 
and an ALK rearrangement – PD-L1: 20%



Case Presentation: A 69-year-old man with metastatic 
adenocarcinoma of the lung and a HER2 V659D mutation

Dr Spencer Bachow (Boca Raton, Florida)



Case Presentation: A 58-year-old woman with metastatic 
BRAF V600E-mutant adenocarcinoma of the lung – PD-L1 
TPS: 80%

Dr William Mitchell (Charlotte, North Carolina)



Case Presentation: A 67-year-old man with metastatic 
squamous cell carcinoma of the lung and an IDH1 mutation

Dr Sulfi Ibrahim (Richmond, Indiana)



Case Presentation: A 67-year-old man with metastatic 
squamous cell carcinoma of the lung and an IDH1 mutation
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Clinicopathologic Characteristics and Outcomes 
for Patients with KRAS G12D-Mutant Non-Small 
Cell Lung Cancer (NSCLC) 
Cooper AJ et al.
ASCO 2022;Abstract e21024.



Cancers (Basel) 2021;13(14):3572. 



Representative Imaging Features in a 64-Year-Old Man, a
Prior Smoker, with NSCLC and a KRAS G12C Mutation

Wu MY et al. Cancers (Basel) 2021;13(14):3572. 

Pretreatment CT images show a solid mass in the right 
lower lobe (A, black arrow) and associated septal and 
peribronchial thickening consistent with lymphangitic 
carcinomatosis (A, black arrowheads). 

There was extensive mediastinal and hilar 
lymphadenopathy (B, white arrows)



Representative Imaging Features in a 64-Year-Old Man, a Prior 
Smoker, with NSCLC and a KRAS G12C Mutation

Bilateral adrenal metastases (C, white arrows) Brain metastasis (D, white arrow)

Wu MY et al. Cancers (Basel) 2021;13(14):3572. 



Representative Imaging Features in a 64-Year-Old Man, a Prior 
Smoker, with NSCLC and a KRAS G12C Mutation

Soft tissue metastasis (E, white arrow) A lytic osseous metastasis of the first lumbar 
vertebral body (F, white arrow)

Wu MY et al. Cancers (Basel) 2021;13(14):3572. 



Frequency of Various Metastatic Sites in NSCLC with KRAS G12C 
Mutation and with Other Genetic Alterations

Wu MY et al. Cancers (Basel) 2021;13(14):3572. 



Cancer Discov 2021;11(8):1913-22.



Clin Cancer Res 2022;[Online ahead of print]. 



A 67-year-old woman with Stage IIIA adenocarcinoma of the lung 
who received adagrasib

Sabari JK et al. Clin Cancer Res 2022;[Online ahead of print]. 



A 66-year-old man with metastatic NSCLC and brain metastases, 
who received adagrasib

Sabari JK et al. Clin Cancer Res 2022;[Online ahead of print]. 
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Regulatory and reimbursement issues aside, in which line of 
therapy would you generally offer targeted treatment to a 
patient with metastatic nonsquamous NSCLC (PD-L1 TPS 50%) 
and a ROS 1 rearrangement, and which targeted therapy would 
you generally offer?

First line
Entrectinib

First line
Entrectinib

First line
Crizotinib

First line
Entrectinib

First line
Entrectinib

First line
Entrectinib



Regulatory and reimbursement issues aside, would you generally 
offer targeted treatment prior to attempting local therapy (eg, 
stereotactic radiosurgery, whole-brain radiation therapy) for an 
asymptomatic patient with newly diagnosed nonsquamous NSCLC 
(PD-L1 TPS 50%), brain metastases and a ROS1 rearrangement?

Yes, entrectinib

No

Yes, entrectinib

Yes, entrectinib

Yes, entrectinib

Yes, entrectinib



Regulatory and reimbursement issues aside, in which line of 
therapy would you generally offer targeted treatment to a 
patient with metastatic nonsquamous NSCLC (PD-L1 TPS 50%) 
and an NTRK fusion, and which targeted therapy would you 
generally offer?

First line
Larotrectinib

First line
Larotrectinib

First line
Larotrectinib

First line
Entrectinib

First line
Larotrectinib

First line
Larotrectinib



Regulatory and reimbursement issues aside, would you generally 
offer targeted treatment prior to attempting local therapy (eg, 
stereotactic radiosurgery, whole-brain radiation therapy) for an 
asymptomatic patient with newly diagnosed nonsquamous
NSCLC (PD-L1 TPS 50%), brain metastases and an NTRK fusion?

No

No

Yes, entrectinib

Yes, entrectinib

Yes, larotrectinib

Yes, larotrectinib



Key Trials of ROS1 TKIs for TKI-Naïve NSCLC with ROS1 Fusions

ROS1 TKI Study Phase ORR Median DoR Median PFS
Intracranial

ORR

Crizotinib PROFILE 1001 Ib 38/53 (72%) 25 mo 19 mo —

OxOnc II 91/127 (72%) 20 mo 16 mo —

EUCROSS II 21/30 (70%) 19 mo 20 mo —

AcSe II 35/36 (69%) — 6 mo —

METROS II 17/26 (65%) 21 mo 23 mo 33%

Entrectinib Drilon et al I/II 41/53 (77%) 25 mo 19 mo 55%

Ceritinib Lim et al II 20/30 (67%) 21 mo 19 mo 29%

Brigatinib Gettinger et al I 1/1 (100%) — — —

Lorlatinib Shaw et al I/II 13/21 (62%) 25 mo 21 mo 64%

Repotrectinib Cho et al I/II 10/11 (91%) — — 100%

Taletrectinib Fujiwara et al I 6/9 (67%) — — —

Drilon A et al. Nat Rev Clin Oncol 2021;18(1):35-55. 



Key Trials of ROS1 TKIs for TKI-Pretreated NSCLC with ROS1 
Fusions

ROS1 TKI Study Phase ORR

Entrectinib (after crizotinib) Drilon et al I/II 0/6 (0%)

Ceritinib (after crizotinib) Lim et al II 0/2 (0%)

Brigatinib (after crizotinib) Gettinger et al I 0/2 (0%)

Lorlatinib Shaw et al I/II After crizotinib: 14/40 (35%)
After ≥2 prior TKIs: 0/6 (0%)

Repotrectinib Drilon et al I/II After 1 prior TKI: 7/18 (39%)
After ≥2 prior TKIs: 2/7 (29%)

Taletrectinib (after crizotinib) Fujiwara et al I 1/3 (33%)

Drilon A et al. Nat Rev Clin Oncol 2021;18(1):35-55. 





TRIDENT-1: Clinical Activity in TKI-Naïve Advanced NSCLC with 
ROS1 Fusions

Cho BC et al. WCLC 2020;Abstract 3255.





TRIDENT-1: Phase II Study Design

Lin JJ et al. AACR 2021;Abstract 224.



TRIDENT-1: Preliminary Efficacy in Patients with TKI-Pretreated 
Advanced NSCLC with ROS1 Fusions

Lin JJ et al. AACR 2021;Abstract 224.



J Clin Oncol 2021;39(11):1253-63.



Dziadziuszko R et al. J Clin Oncol 2021;39(11):1253-63.

Integrated Analysis of ALKA-372-001, STARTRK-1, STARTRK-2, 
and STARTRK-NG

Efficacy Evaluable Population (N = 161) Patients with (n = 56) and without (n = 105) 
CNS Metastases at Baseline

ORR: 67%
ORR CNS+: 63%
ORR CNS-:70%

ORR = objective response rate
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Clinical Characteristics and Molecular Features of 
Non-Small Cell Lung Cancers (NSCLCs) Following 
Disease Progression on Immune Checkpoint 
Inhibitors (ICIs)

Gainor JF et al.
ASCO 2022;Abstract e21178.



Nat Cancer 2021;2(5):498-502. 
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Frequency of Targetable Oncogenic Driver Molecular Alterations 
in Adenocarcinoma of the Lung

HER2 mutation (2.3%)

No actionable mutation Other actionable mutations ALK rearrangement
ROS1 rearrangement RET rearrangement MET exon 14 mutation
KRAS G12C mutation HER2 mutation

No actionable mutation (39.8%)

Other actionable mutations (39.8%)
--EGFR exon 19 and L858R: 16.3%
--EGFR exon 20: 1.3%
--Other EGFR: 1.6%
--Other KRAS: 10.3%
--BRAF V600E: 2.1%
--NTRK rearrangement: 0.23%

ALK rearrangement (3.8%)

ROS1 rearrangement (2.6%)

RET rearrangement (1.7%)

MET exon 14 mutation (1.7%)

KRAS G12C mutation (15%)

Derived from Tan AC et al. J Clin Oncol 2022;40(6):611-25.



Timeline of Select FDA-Approved Targeted Therapies for 
Oncogene-Driven NSCLC

Note: Red line indicates Breakthrough Therapy designationTan AC et al. J Clin Oncol 2022;40(6):611-25.



Frequency of Targetable Oncogenic Driver Molecular Alterations 
in Adenocarcinoma of the Lung

HER2 mutation (2.3%)

No actionable mutation Other actionable mutations ALK rearrangement
ROS1 rearrangement RET rearrangement MET exon 14 mutation
KRAS G12C mutation HER2 mutation

No actionable mutation (39.8%)

Other actionable mutations (39.8%)
• EGFR exon 19 and L858R: 16.3%
• EGFR exon 20: 1.3%
• Other EGFR: 1.6%
• Other KRAS: 10.3%
• BRAF V600E: 2.1%
• NTRK rearrangement: 0.23%

ALK rearrangement (3.8%)
ROS1 rearrangement (2.6%)

RET rearrangement (1.7%)

MET exon 14 mutation (1.7%)

KRAS G12C mutation (15%)

Derived from Tan AC et al. J Clin Oncol 2022;40(6):611-25.



Key Randomized Trials in Treatment-Naïve Advanced 
ALK-Rearranged NSCLC

Study Intervention Comparator ORR CNS ORR
PROFILE 1014 Crizotinib Platinum/pemetrexed 74% vs 45% —

PROFILE 1029 Crizotinib Platinum/pemetrexed 88% vs 46% —

ASCEND-4 Ceritinib Platinum/pemetrexed 73% vs 27% 73% vs 27%

ALEX Alectinib Crizotinib 83% vs 76% 81% vs 50%

J-ALEX Alectinib Crizotinib 92% vs 79% —

ALESIA Alectinib Crizotinib 91% vs 77% —

ALTA-1L Brigatinib Crizotinib 71% vs 60% 78% vs 26%

CROWN Lorlatinib Crizotinib 76% vs 58% 82% vs 23%

eXalt3 Ensartinib Crizotinib 75% vs 67% 64% vs 21%

Tan AC et al. J Clin Oncol 2022;40(6):611-25; Soria JC et al. Lancet 2017;389(10072):917-29; Peters S et al. N Engl J Med 2017;377(9):829-38; 
Camidge DR et al. J Thorac Oncol 2021;16(12):2091-108; Shaw AT et al. N Engl J Med 2020;383(21):2018-29; 
Horn L et al. JAMA Oncol 2021;7(11):1617-25; Popat S et al. ESMO 2021;Abstract 1195P.



Key Randomized Trials in Treatment-Naïve Advanced 
ALK-Rearranged NSCLC (continued)

Study Intervention Comparator Median PFS
PFS 

Hazard ratio
OS 

Hazard ratio
PROFILE 1014 Crizotinib Platinum/pemetrexed 11 vs 7 mo 0.45 0.76

PROFILE 1029 Crizotinib Platinum/pemetrexed 11 vs 7 mo 0.40 0.90

ASCEND-4 Ceritinib Platinum/pemetrexed 17 vs 8 mo 0.55 0.73

ALEX Alectinib Crizotinib 35 vs 11 mo 0.50 0.67

J-ALEX Alectinib Crizotinib 34 vs 10 mo 0.37 0.80

ALESIA Alectinib Crizotinib NR v 11 mo 0.37 0.28

ALTA-1L Brigatinib Crizotinib 24 vs 11 mo 0.49 0.92

CROWN Lorlatinib Crizotinib NR vs 9 mo 0.28 0.72

eXalt3 Ensartinib Crizotinib 26 vs 13 mo 0.52 0.88

Tan AC et al. J Clin Oncol 2022;40(6):611-25; Soria JC et al. Lancet 2017;389(10072):917-29; Peters S et al. N Engl J Med 2017;377(9):829-38; 
Camidge DR et al. J Thorac Oncol 2021;16(12):2091-108; Shaw AT et al. N Engl J Med 2020;383(21):2018-29; 
Horn L et al. JAMA Oncol 2021;7(11):1617-25; Popat S et al. ESMO 2021;Abstract 1195P.



Common and Unique Adverse Effects of ALK TKIs

ALK TKI Most common adverse effects

Crizotinib
Vision disorders, nausea, diarrhea, vomiting, edema, constipation, elevated 
transaminases, fatigue, decreased appetite, upper respiratory infection, dizziness 
and neuropathy

Ceritinib Diarrhea, nausea, vomiting, fatigue, abdominal pain, decreased appetite and 
weight loss

Alectinib Constipation, fatigue, edema, myalgia and anemia

Brigatinib Diarrhea, fatigue, nausea, rash, cough, myalgia, headache, hypertension, vomiting 
and dyspnea

Lorlatinib Hypercholesterolemia, hypertriglyceridemia, edema, peripheral neuropathy, 
weight gain, cognitive effects, fatigue, dyspnea, arthralgia and diarrhea

Ensartinib Rash, nausea, pruritus and vomiting

Crizotinib PI, rev 1/2021; Ceritinib PI, rev 3/2019; Alectinib PI, rev 1/2021; Brigatinib PI, rev 5/2020; Lorlatinib PI, rev 3/2021
Xia B et al. Transl Lung Cancer Res 2020;9(6):2521-253; Gristina V et al. Pharmaceuticals 2020;13(12):474.   



Frequency of Targetable Oncogenic Driver Molecular Alterations 
in Adenocarcinoma of the Lung

HER2 mutation (2.3%)

No actionable mutation Other actionable mutations ALK rearrangement
ROS1 rearrangement RET rearrangement MET exon 14 mutation
KRAS G12C mutation HER2 mutation

No actionable mutation (39.8%)

Other actionable mutations (39.8%)
• EGFR exon 19 and L858R: 16.3%
• EGFR exon 20: 1.3%
• Other EGFR: 1.6%
• Other KRAS: 10.3%
• BRAF V600E: 2.1%
• NTRK rearrangement: 0.23%

ALK rearrangement (3.8%)

ROS1 rearrangement (2.6%)
RET rearrangement (1.7%)

MET exon 14 mutation (1.7%)

KRAS G12C mutation (15%)

Derived from Tan AC et al. J Clin Oncol 2022;40(6):611-25.



Key Trials of ROS1 TKIs for TKI-Naïve NSCLC with ROS1 Fusions

ROS1 TKI Study Phase ORR Median DoR Median PFS
Intracranial

ORR

Crizotinib PROFILE 1001 Ib 38/53 (72%) 25 mo 19 mo —

OxOnc II 91/127 (72%) 20 mo 16 mo —

EUCROSS II 21/30 (70%) 19 mo 20 mo —

AcSe II 35/36 (69%) — 6 mo —

METROS II 17/26 (65%) 21 mo 23 mo 33%

Entrectinib Drilon et al I/II 41/53 (77%) 25 mo 19 mo 55%

Ceritinib Lim et al II 20/30 (67%) 21 mo 19 mo 29%

Brigatinib Gettinger et al I 1/1 (100%) — — —

Lorlatinib Shaw et al I/II 13/21 (62%) 25 mo 21 mo 64%

Repotrectinib Cho et al I/II 10/11 (91%) — — 100%

Taletrectinib Fujiwara et al I 6/9 (67%) — — —

Drilon A et al. Nat Rev Clin Oncol 2021;18(1):35-55. 



Key Trials of ROS1 TKIs for TKI-Pretreated NSCLC with ROS1 
Fusions

ROS1 TKI Study Phase ORR

Entrectinib (after crizotinib) Drilon et al I/II 0/6 (0%)

Ceritinib (after crizotinib) Lim et al II 0/2 (0%)

Brigatinib (after crizotinib) Gettinger et al I 0/2 (0%)

Lorlatinib Shaw et al I/II After crizotinib: 14/40 (35%)
After ≥2 prior TKIs: 0/6 (0%)

Repotrectinib Drilon et al I/II After 1 prior TKI: 7/18 (39%)
After ≥2 prior TKIs: 2/7 (29%)

Taletrectinib (after crizotinib) Fujiwara et al I 1/3 (33%)

Drilon A et al. Nat Rev Clin Oncol 2021;18(1):35-55. 



J Clin Oncol 2021;39(11):1253-63.



Dziadziuszko R et al. J Clin Oncol 2021;39(11):1253-63.

Integrated Analysis of ALKA-372-001, STARTRK-1, STARTRK-2, 
and STARTRK-NG

Efficacy Evaluable Population (N = 161) Patients with (n = 56) and without (n = 105) 
CNS Metastases at Baseline

ORR: 67%
ORR CNS+: 63%
ORR CNS-:70%

ORR = objective response rate



Entrectinib Duration of Response and Survival Analyses

Efficacy

NSCLC with ROS1 fusions
Efficacy evaluable

(N = 161)
Baseline CNS metastases

(n = 56)
No baseline CNS metastases

(n = 105)

Median DoR 15.7 mo 14.9 mo 24.6 mo

12-month DoR 63% 62% 63%

Median PFS 15.7 mo 11.8 mo 19.0 mo

12-month PFS 55% 47% 60%

Median OS NE 28.3 mo NE

12-month OS 81% 75% 84%

Dziadziuszko R et al. J Clin Oncol 2021;39(11):1253-63.



Select Treatment-Related Adverse Events

Adverse events

NSCLC with ROS1 fusions safety evaluable population (N = 210)

Any grade Grade ≥3

Dysgeusia 43% <1%

Dizziness 35% <1%

Constipation 31% 0

Fatigue 30% <1%

Diarrhea 27% 3%

Weight increase 29% 8%

AST increase 12% 2%

ALT increase 11% 3%

Dziadziuszko R et al. J Clin Oncol 2021;39(11):1253-63.



Repotrectinib Granted FDA Breakthrough Therapy Designation 
for Metastatic NSCLC with ROS1 Fusions
Press Release – December 8, 2020

“…repotrectinib has been granted breakthrough therapy designation by the Food and 
Drug Administration (FDA) for the treatment of patients with ROS1-positive metastatic 
non-small cell lung cancer (NSCLC) who have not been treated with a ROS1 tyrosine kinase 
inhibitor (TKI-naïve).

The breakthrough therapy designation for repotrectinib was supported by the initial data 
from TKI-naïve ROS1-positive NSCLC patients enrolled in the Phase 1 and Phase 2 portions 
of the TRIDENT-1 study, which is currently evaluating patients in multiple potentially 
registrational cohorts.”

https://www.biospace.com/article/releases/turning-point-therapeutics-granted-fda-breakthrough-therapy-designation-for-
repotrectinib-treatment-in-patients-with-ros1-positive-metastatic-non-small-cell-lung-cancer-/





TRIDENT-1: Clinical Activity in TKI-Naïve Advanced NSCLC with 
ROS1 Fusions

Cho BC et al. WCLC 2020;Abstract 3255.





TRIDENT-1: Phase II Study Design

Lin JJ et al. AACR 2021;Abstract 224.



TRIDENT-1: Preliminary Efficacy in Patients with TKI-Pretreated 
Advanced NSCLC with ROS1 Fusions

Lin JJ et al. AACR 2021;Abstract 224.



TRIDENT-1: Preliminary Efficacy in Patients with TKI-Pretreated
Advanced NSCLC with ROS1 Fusions and Baseline ROS1 Resistance 
Mutations

Lin JJ et al. AACR 2021;Abstract 224.



TRIDENT-1: Treatment-Emergent Adverse Events (N = 301) 

Adverse event Any grade Grade 3/4
Dizziness 60% 2%
Dysgeusia 44% <1%
Constipation 34% <1%
Paraesthesia 29% 1%
Dyspnea 28% 6%
Anemia 27% 8%
Fatigue 24% 2%
Nausea 21% 1%

Rate
Drug discontinuation due to TEAEs 11%
Drug dose reduction due to TEAEs 17%

Lin JJ et al. AACR 2021;Abstract 224.



Frequency of Targetable Oncogenic Driver Molecular Alterations 
in Adenocarcinoma of the Lung

HER2 mutation (2.3%)

No actionable mutation Other actionable mutations ALK rearrangement
ROS1 rearrangement RET rearrangement MET exon 14 mutation
KRAS G12C mutation HER2 mutation

No actionable mutation (39.8%)

Other actionable mutations (39.8%)
• EGFR exon 19 and L858R: 16.3%
• EGFR exon 20: 1.3%
• Other EGFR: 1.6%
• Other KRAS: 10.3%
• BRAF V600E: 2.1%
• NTRK rearrangement: 0.23%

ALK rearrangement (3.8%)

ROS1 rearrangement (2.6%)

RET rearrangement (1.7%)

MET exon 14 mutation (1.7%)

KRAS G12C mutation (15%)

Derived from Tan AC et al. J Clin Oncol 2022;40(6):611-25.



FDA Grants Accelerated Approval to Tepotinib for Metastatic 
NSCLC
Press Release – February 3, 2021

“The Food and Drug Administration granted accelerated approval to tepotinib for adult patients 
with metastatic non-small cell lung cancer (NSCLC) harboring mesenchymal-epithelial transition 
(MET) exon 14 skipping alterations.

Efficacy was demonstrated in the VISION trial (NCT02864992), a multicenter, non-randomized, 
open-label, multicohort study enrolling 152 patients with advanced or metastatic NSCLC with MET 
exon 14 skipping alterations. Patients received tepotinib 450 mg orally once daily until disease 
progression or unacceptable toxicity.”

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-grants-accelerated-approval-tepotinib-metastatic-non-
small-cell-lung-cancer



Clin Cancer Res 2022;28(6):1117-26.



VISION: Tepotinib in Advanced NSCLC with MET Exon 14 
Skipping Mutations

Le X et al. Clin Cancer Res 2022;28(6):1117-26.

ORR: 45% ORR: 45%



VISION: Treatment-Related Adverse Events with Tepotinib

Adverse events
Cohorts A + C (N = 255)

Any grade Grade 3/4
Peripheral edema 54% 8%
Nausea 20% <1%
Diarrhea 20% <1%
Blood creatinine increase 18% <1%
Hypoalbuminemia 15% 2%
ALT increase 9% 2%
Decreased appetite 8% <1%
Amylase increase 8% 2%

Le X et al. Clin Cancer Res 2022;28(6):1117-26.

6 confirmed ILD-like events were reported



Capmatinib in MET Exon 14-Mutated, Advanced 
NSCLC: Updated Results from the GEOMETRY 
mono-1 Study

Wolf J et al.
ASCO 2021;Abstract 9020.



GEOMETRY mono-1: Overall Response Rates (Cohorts 7 and 6)

Wolf J et al. ASCO 2021;Abstract 9020.

ORR — All Treatment-Naïve (n=60): 67% ORR — All Pretreated (n=100): 44%



GEOMETRY mono-1: Most Common Adverse Events 
(Cohorts 7 and 6)

Adverse event

Cohort 7 — Treatment naïve
N = 32

Cohort 6 — Second line
N = 31

Any grade Grade 3/4 Any grade Grade 3/4

Peripheral edema 72% 13% 71% 13%

Nausea 44% 0 32% 3%

Vomiting 15% 3% 26% 0

Increase blood creatinine 31% 0 29% 0

Dyspnea 6% 3% 10% 0

Fatigue 19% 0 29% 0

Decreased appetite 16% 3% 16% 0

Wolf J et al. ASCO 2021;Abstract 9020.



Frequency of Targetable Oncogenic Driver Molecular Alterations 
in Adenocarcinoma of the Lung

HER2 mutation (2.3%)

No actionable mutation Other actionable mutations ALK rearrangement
ROS1 rearrangement RET rearrangement MET exon 14 mutation
KRAS G12C mutation HER2 mutation

No actionable mutation (39.8%)

Other actionable mutations (39.8%)
• EGFR exon 19 and L858R: 16.3%
• EGFR exon 20: 1.3%
• Other EGFR: 1.6%
• Other KRAS: 10.3%
• BRAF V600E: 2.1%
• NTRK rearrangement: 0.23%

ALK rearrangement (3.8%)

ROS1 rearrangement (2.6%)

RET rearrangement (1.7%)
MET exon 14 mutation (1.7%)

KRAS G12C mutation (15%)

Derived from Tan AC et al. J Clin Oncol 2022;40:611-625.



Lancet Oncol 2021;22(7):959-69.



Pivotal Studies of Selpercatinib and Pralsetinib for Advanced 
NSCLC with RET Fusion

Selpercatinib1 Pralesetinib2

Pivotal study LIBRETTO-001 Phase I/II (N = 105) ARROW Phase I/II (N = 233)

FDA approval May 8, 2020 September 4, 2020

Setting
Previous platinum-based 

chemotherapy and previously 
untreated

Previous platinum-based 
chemotherapy and previously 

untreated

ORR 64% 61%

Median duration of response 17.5 months Not reached

Common Grade ≥3 adverse events

Hypertension (14%)
Increased ALT (12%) and AST (10%) 

Hyponatremia (6%)
Lymphopenia (6%)

Neutropenia (18%)
Hypertension (11%)

Anemia (10%)
Decreased WBC (6%)

1 Drilon A et al. N Engl J Med 2020;383(9):813-24. 2 Gainor JF et al. Lancet Oncol 2021;22(7):959-69.



Ongoing Phase III Trials of Selpercatinib or Pralsetinib for 
NSCLC with RET Fusion

Trial identifier Setting Treatment arms

LIBRETTO-431
(NCT04194944)

Untreated Stage IIIB-IIIC or Stage IV 
non-squamous NSCLC that is not 
suitable for radical surgery or 
radiation therapy

• Selpercatinib
• Pemetrexed and platinum with or without pembrolizumab

LIBRETTO-432
(NCT04819100)

Stage IB, II or IIIA NSCLC after 
definitive locoregional therapy

• Selpercatinib
• Placebo

AcceleRET-Lung
(NCT04222972)

Locally advanced or metastatic 
NSCLC that has not been treated 
with systemic anticancer therapy 
for metastatic disease

• Pralsetinib
• Platinum-based chemotherapy (with or without 

pembrolizumab)

NCT05170204 Unresectable Stage III NSCLC
Cohort A3
• Pralsetinib
• Durvalumab

www.clinicaltrials.gov; Accessed March 2022.



Frequency of Targetable Oncogenic Driver Molecular Alterations 
in Adenocarcinoma of the Lung

HER2 mutation (2.3%)

No actionable mutation Other actionable mutations ALK rearrangement
ROS1 rearrangement RET rearrangement MET exon 14 mutation
KRAS G12C mutation HER2 mutation

No actionable mutation (39.8%)

Other actionable mutations (39.8%)
• EGFR exon 19 and L858R: 16.3%
• EGFR exon 20: 1.3%
• Other EGFR: 1.6%
• Other KRAS: 10.3%
• BRAF V600E: 2.1%
• NTRK rearrangement: 0.23%

ALK rearrangement (3.8%)

ROS1 rearrangement (2.6%)

RET rearrangement (1.7%)

MET exon 14 mutation (1.7%)

KRAS G12C mutation (15%)

Derived from Tan AC et al. J Clin Oncol 2022;40(6):611-25.



FDA Grants Accelerated Approval to Sotorasib for NSCLC 
with KRAS G12C Mutation
Press Release – May 28, 2021

“The Food and Drug Administration granted accelerated approval to sotorasib, a RAS GTPase 
family inhibitor, for adult patients with KRAS G12C-mutated locally advanced or metastatic non-
small cell lung cancer (NSCLC), as determined by an FDA-approved test, who have received at least 
one prior systemic therapy.

FDA also approved the QIAGEN therascreen® KRAS RGQ PCR kit (tissue) and the Guardant360® CDx
(plasma) as companion diagnostics for sotorasib. If no mutation is detected in a plasma specimen, 
the tumor tissue should be tested.

Approval was based on CodeBreaK 100, a multicenter, single-arm, open label clinical trial 
(NCT03600883) which included patients with locally advanced or metastatic NSCLC with KRAS 
G12C mutations. Efficacy was evaluated in 124 patients whose disease had progressed on or after 
at least one prior systemic therapy. Patients received sotorasib 960 mg orally daily until disease 
progression or unacceptable toxicity.”

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-grants-accelerated-approval-sotorasib-kras-g12c-mutated-nsclc





CodeBreaK 100: Sotorasib for Previously Treated Metastatic 
NSCLC with KRAS p.G12C Mutation

Skoulidis F et al. N Engl J Med 2021;384(25):2371-81. 

ORR:              37%
DCR:              81%
DOR:             11.1 mo
Median PFS: 6.8 mo
Median OS: 12.5 mo

N = 124



CodeBreaK 100: Exploratory Biomarker Analyses

Skoulidis F et al. N Engl J Med 2021;384(25):2371-81. 

Response According to 
PD-L1 Expression Level

Response According to 
Co-occurring Mutations in

TP53, STK11 and KEAP1

Response According to 
Mutational Status in Both 

STK11 and KEAP1



CodeBreaK 100: Adverse Events

Adverse event Any grade Grade ≥3

Discontinuation due to AE 7% 4%

Dose modification due to AE 22% 16%

Diarrhea 32% 4%

Nausea 19% 0

ALT increase 15% 6%

AST increase 15% 6%

Fatigue 11% 0

Vomiting 8% 0

Skoulidis F et al. N Engl J Med 2021;384(25):2371-81. 



Frequency of Targetable Oncogenic Driver Molecular Alterations 
in Adenocarcinoma of the Lung

HER2 mutation (2.3%)

No actionable mutation Other actionable mutations ALK rearrangement
ROS1 rearrangement RET rearrangement MET exon 14 mutation
KRAS G12C mutation HER2 mutation

No actionable mutation (39.8%)

Other actionable mutations (39.8%)
• EGFR exon 19 and L858R: 16.3%
• EGFR exon 20: 1.3%
• Other EGFR: 1.6%
• Other KRAS: 10.3%
• BRAF V600E: 2.1%
• NTRK rearrangement: 0.23%

ALK rearrangement (3.8%)

ROS1 rearrangement (2.6%)

RET rearrangement (1.7%)

MET exon 14 mutation (1.7%)

KRAS G12C mutation (15%)

Derived from Tan AC et al. J Clin Oncol 2022;40:611-25.



N Engl J Med 2022;386(3):241-51.



DESTINY-Lung01 Study

Li BT et al. N Engl J Med 2022;386(3):241-51. 



DESTINY-Lung01: Summary of Adverse Events and AEs of Clinical 
Interest

Event N = 91
Discontinued due to AEs 25%

Dose reduction due to AEs 34%

Dose interruption due to AEs 32%

Drug-related interstitial lung disease (ILD) 26% (N = 24)

Grade 1 3 pts

Grade 2 15 pts

Grade 3 4 pts

Grade 5 2 pts

Median time to onset of ILD 141 days

Median duration of ILD 43 days

Li BT et al. N Engl J Med 2022;386(3):241-51. 



DESTINY-Lung01: Common Adverse Events (N = 91)

Event Any grade Grade ≥3

Nausea 73% 9%

Fatigue 53% 7%

Alopecia 46% 0

Vomiting 40% 3%

Neutropenia 35% 18%

Anemia 33% 10%

Diarrhea 32% 3%

Decreased appetite 30% 0

Leukopenia 23% 4%

Constipation 22% 0

Li BT et al. N Engl J Med 2022;386(3):241-51. 



Other Potential Oncogenic Driver Molecular Alterations 
in Adenocarcinoma of the Lung



Neuregulin-1 (NRG1) Gene Fusions and Seribantumab
Mechanism of Action

Bendell JC et al. 2021 Gastrointestinal Cancers Symposium;Abstract TPS449. 

• NRG1 gene fusions are rare oncogenic drivers found in 0.2% of solid tumors including lung, 
colorectal, breast and ovarian 

• NRG1 fusion proteins predominantly retain an active EGF-like domain, which drives tumorigenesis 
and proliferation through aberrant HER3 activation

• Seribantumab is a fully human monoclonal antibody against HER3





Best Overall Response with and Recommended Phase II Dose
of Seribantumab in Advanced Solid Tumors

Best response
Dose escalation

(n = 25)
Dose expansion

(n = 18)

Overall response 0 0

Complete response 0 0

Partial response 0 0

Stable disease 6 (24%) 7 (39%)

Progressive disease 11 (44%) 8 (44%)

Denlinger CS et al. Invest New Drugs 2021;39(6):1604-12.

• Most adverse events were transient and mild to moderate (Grade 1 or 2) in severity
• The maximum tolerated dose was not reached in the dose escalation portion, and the 40 mg/kg 

loading dose followed by 20 mg/kg weekly maintenance dose was considered well tolerated and 
chosen for the dose expansion portion of the study



CRESTONE: Ongoing Phase II Study of of Seribantumab in Patients 
With Neuregulin-1 (NRG1) Fusion-Positive Advanced Solid Tumors

Trial Identifier: NCT04383210 (Open)

Advanced solid tumor with an NRG1 gene fusion

Disease progression on or unresponsive to at 
least one prior standard therapy appropriate for 
their tumor type and stage of disease

No further available curative therapy options 

No prior pan-ERBB or any ERBB/HER2/HER3 
directed therapy (Cohort 1 only)

Seribantumab
1-h IV infusion at various doses once weekly, every 2 weeks 
and every 3 weeks, during the induction, consolidation and 

maintenance dosing phases, respectively

Primary Endpoint: Objective response rate

www.clinicaltrials.gov; Accessed April 2022.

Patient Cohorts:
Cohort 1: A minimum of 55 adult advanced solid tumor patients 
harboring NRG1 gene fusions, who have received prior standard 
treatment, excluding prior ERBB-directed therapy.
Cohort 2: Up to 10 adult advanced solid tumor patients harboring 
NRG1 gene fusions, who have received prior standard treatment, 
including prior ERBB-directed therapy
Cohort 3: Up to 10 adult advanced solid tumor patients harboring 
NRG1 gene fusions lacking an EGF-like domain, who have received 
prior standard treatment, which may have included prior ERBB-
directed therapy
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Thank you for joining us!

CME and MOC credit information will be emailed 
to each participant within 5 business days.


