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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.



Clinicians in the Audience, Please Complete 
the Pre- and Postmeeting Surveys

Quick Survey Quick Poll
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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.



Clinicians in the Audience, Please Complete 
the Pre- and Postmeeting Surveys

Quick Survey Quick Poll
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Lancet 2021;398(10318):2289-99.



Regulatory and reimbursement issues aside, which of the following 
would be your most likely first-line systemic treatment 
recommendation for a patient with metastatic squamous cell 
carcinoma of the head and neck and a PD-L1 CPS of <1?

Chemotherapy
Chemotherapy + cetuximab
Chemotherapy + pembrolizumab
Chemotherapy + pembrolizumab + cetuximab
Other
I’m not sure



Regulatory and reimbursement issues aside, which of the following 
would be your most likely first-line systemic treatment 
recommendation for a symptomatic patient with metastatic 
squamous cell carcinoma and a PD-L1 CPS of 20?

Chemotherapy
Chemotherapy + cetuximab
Chemotherapy + pembrolizumab
Chemotherapy + pembrolizumab + cetuximab
Pembrolizumab
Other 
I’m not sure



ESMO 2022;Abstract 659MO.



Tahara M et al. ESMO 2022;Abstract 659MO.

KEYNOTE-048 Phase III Study Design

SCC = squamous cell carcinoma; OS = overall survival; PFS = progression-free survival; ORR = objective response rate; 
DOR = duration of response



KEYNOTE-048: Objective Response Rate and Duration of 
Response by BICR in the ITT Population

Tahara M et al. ESMO 2022;Abstract 659MO.

BICR = blinded independent central review; CR = complete response; PR = partial response; ORR = objective response rate; 
DOR = duration of response



KEYNOTE-048: Objective Response Rate and Duration of 
Response by PD-L1 Status

Tahara M et al. ESMO 2022;Abstract 659MO.



KEYNOTE-048: Treatment-Related Adverse Events Summary

Tahara M et al. ESMO 2022;Abstract 659MO.



KEYNOTE-048 Conclusions

Tahara M et al. ESMO 2022;Abstract 659MO.



ESMO 2022; Abstract LBA5



Machiels J-P et al. ESMO 2022;Abstract LBA5.



Machiels J-P et al. ESMO 2022;Abstract LBA5.



Machiels J-P et al. ESMO 2022;Abstract LBA5.



Machiels J-P et al. ESMO 2022;Abstract LBA5.



KEYNOTE-412: EFS in Prespecified Subgroups (ITT)

Machiels J-P et al. ESMO 2022;Abstract LBA5.



Machiels J-P et al. ESMO 2022;Abstract LBA5.





Larken J. ESMO 2022.
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• Dr Cohen: 51-year-old man presents with metastatic anaplastic thyroid cancer

MODULE 3: Head and Neck Cancer

MODULE 4: Thyroid Cancer

MODULE 5: Journal Club with Dr Haddad

MODULE 6: Appendix



Case Presentation: 51-year-old man presents with metastatic 
anaplastic thyroid cancer

Dr Ezra Cohen (La Jolla, California)



FDA Approved and Investigational TRK Inhibitors for Patients 
with Solid Tumors with NTRK Gene Fusions

Larotrectinib: FDA approval 11/26/2018

• Based on LOXO-TRK-14001, SCOUT and 
NAVIGATE 

Entrectinib: FDA approval 8/15/2019

• Based on ALKA, STARTRK-1 and STARTRK-2 

Repotrectinib* and selitrectinib

• Next-generation TRK tyrosine kinase 
inhibitors with a compact macrocyclic 
structure that binds completely inside the 
ATP binding pocket even in the presence of 
mutations

* Breakthrough therapy designation: 10/6/2021

Besse B et al. AACR-NCI-EORTIC Virtual International Conference 2021;Abstract LB6546. 
Larotrectinib PI, rev 3/2021; Entrectinib PI, rev 7/2022; https://www.tptherapeutics.com/news-releases/news-release-details/turning-
point-therapeutics-granted-breakthrough-therapy

FDA-approved first-generation NTRK gene fusion inhibitors

Second-generation investigational NTRK gene fusion inhibitors



TRK Inhibitor Activity in Solid Tumors with NTRK Gene Fusions –
Data from the Registrational Studies

Larotrectinib
(LOXO-TRK-14001, SCOUT, NAVIGATE)

(N = 244)

Entrectinib
(ALKA, STARTRK-1, STARTRK-2)

(N = 150)

Median age 38 58.5 

NTRK fusion
NTRK1
NTRK2
NTRK3

46%
3%

51%

Not reported

Prior lines of systemic therapy
0
1
≥2

27%
28%
44%

34%
29%
37%

ORR (CR) 69% (21%) 61% (17%)

Median DoR 33 mo 20 mo

Median PFS 29 mo 14 mo

Median OS Not reached 37 mo

Drilon A et al. ASCO 2022;Abstract 3100. Krzakowski M et al. ASCO 2022;Abstract 3099.



Genetic Alterations Associated with Different Histotypes of 
Thyroid Cancer

Brose MS. ASCO 2022 Education Session. Prete A et al. Front Endocrinol (Lausanne) 2020;11:102.



Considerations for RET and TRK Fusion Testing Methodologies

Brose MS. ASCO 2022 Education Session. Bell C et al. Ann Oncol 2021:32(3):337-50.



Lancet Oncol 2020;21(4):531-40.



Hong DS et al. Lancet Oncol 2020;21(4):531-40.

Clinical Characteristics of Patients in 3 Pooled Phase I/II Studies



Waterfall Plot of Maximum Percent Change in Tumor Size with 
Larotrectinib in Patients with Solid Tumors with TRK Fusions

Thyroid Cancer Patients
ORR (n = 24): 79%
Median DoR: Not evaluable (14.8-NE months)

Hong DS et al. Lancet Oncol 2020;21(4):531-40.



Lancet Oncol 2020;21(2):271-82.



Entrectinib for Advanced or Metastatic Solid Tumors with NTRK 
Fusions (ALKA, STARTRK-1, STARTRK-2)

Doebele RC et al. Lancet Oncol 2020;21(2):271-82. 



Entrectinib for Advanced or Metastatic Solid Tumors with NTRK 
Fusions (ALKA, STARTRK-1, STARTRK-2)

ORR (all patients): 57%
Median PFS: 11.2 mo

Doebele RC et al. Lancet Oncol 2020;21(2):271-82. 



Oncologist 2022 May 10;[Online ahead of print].



Maximum Change in Target Lesion Size and Response After
Treatment with Larotrectinib

Le X et al. Oncologist 2022 May 10;[Online ahead of print].



Treatment Duration with Larotectinib for Patients with 
Salivary Gland Cancer with NTRK Fusions

Le X et al. Oncologist 2022 May 10;[Online ahead of print].



Response to Larotrectinib in a Patient with Secretory Carcinoma 
of the Salivary Gland with ETV6-NTRK3 Fusion

Le X et al. Oncologist 2022 May 10;[Online ahead of print].



Mechanisms of Resistance to NTRK Inhibitors and Sequential 
Therapy

Drilon A. Ann Oncol 2019;30(Suppl 8):23-30.





TRIDENT-1: Preliminary Efficacy with Repotrectinib for TKI-Naïve 
Advanced Solid Tumors with NTRK Fusions

Besse B et al. AACR-NCI-EORTC Virtual International Conference 2021;Abstract 6546.



Phase I and Expanded Access Experience of LOXO-195 
(BAY 2731954), a  Selective Next-Generation TRK 
Inhibitor (TRKi)
Hyman D et al.
AACR 2019;Abstract CT127.



Activity of Selitrectinib (LOXO-195) in a Phase I/Expanded Access 
Study for Adults and Children with Progressive Disease or 
Intolerance to a Prior TRK Inhibitor

Hyman D et al. AACR 2019;Abstract CT127.



J Natl Compr Canc Netw 2021;19(5):478-82.



Most Characteristic Imaging Studies Showing Response to 
Selitrectinib After Disease Progression on Entrectinib

Florou V et al. J Natl Compr Canc Netw 2021;19(5):478-82.



Meet The Professor with Dr Haddad

MODULE 3: Head and Neck Cancer

• Dr Rupard: 67-year-old man s/p IO therapy for melanoma is diagnosed with Stage I (cN2 N1) p16-positive 
SCC of the left tonsil

• Dr Cohen: 42-year-old Asian woman s/p cisplatin/RT and gemcitabine/cisplatin for locoregionally advanced 
nasopharyngeal cancer develops metastatic disease – PD-L1 CPS 10

• Dr Morganstein: 72-year-old man presents with recurrent and rapidly progressing HPV-negative metastatic 
head and neck cancer 

• Dr Choksi: 58-year-old man s/p definitive RT and surgery for locally recurrent SCC of the head and neck 
presents with worsening shortness of breath

• Dr Bachow: 73-year-old man with a longstanding history of T-cell large granular lymphocytic leukemia 
presents with metastatic HPV-positive SCC of the left tonsil – PD-L1-negative

• Dr Cohen: 57-year-old man presents with HPV-positive Stage III cancer of the base of the tongue



Case Presentation: 67-year-old man s/p IO therapy for 
melanoma is diagnosed with Stage I (cN2 N1) p16-positive 
SCC of the left tonsil

Dr Erik Rupard (West Reading, Pennsylvania)



Case Presentation: 42-year-old Asian woman s/p cisplatin/RT and 
gemcitabine/cisplatin for locoregionally advanced nasopharyngeal 
cancer develops metastatic disease – PD-L1 CPS 10

Dr Ezra Cohen (La Jolla, California)



Cancer Epidemiol Biomarkers Prev 2021;30:1035-47.



Estimated Age-Standardized (World Population Standard) Incidence 
Rates of Nasopharyngeal Cancer Among Males by Country

Chang ET et al. Cancer Epidemiol Biomarkers Prev 2021;30:1035-47.



Estimated Age-Standardized (World Population Standard) Incidence 
Rates of Nasopharyngeal Cancer Among Females by Country

Chang ET et al. Cancer Epidemiol Biomarkers Prev 2021;30:1035-47.





Abstract LBA2.

Nat Med 2021 Sep;27(9):1536-43.



JUPITER-02: Progression-Free Survival by BIRC

Xu R-H et al. ASCO 2021;Abstract LBA2.



JUPITER-02: Progression-Free Survival by BIRC in Key Subgroups

Xu R-H et al. ASCO 2021;Abstract LBA2.



JUPITER-02: Overall Survival Update

Xu R-H et al. ASCO 2021;Abstract LBA2.



Presentation 384950.



RATIONALE-309: Updated PFS (Median Follow-Up 15.5 Months)  

Zhang L et al. ASCO 2022;Presentation 384950.



RATIONALE-309: Updated Overall Survival

Zhang L et al. ASCO 2022;Presentation 384950.



Lancet Oncol 2021August;22(8):1162-74.



Yang Y et al. Lancet Oncol 2021;22(8):1162-74.

CAPTAIN-1st Primary Endpoint: Progression-Free Survival  



Case Presentation: 72-year-old man presents with 
recurrent and rapidly progressing HPV-negative 
metastatic head and neck cancer 

Dr Neil Morganstein (Summit, New Jersey)



Case Presentation: 58-year-old man s/p definitive RT and 
surgery for locally recurrent SCC of the head and neck 
presents with worsening shortness of breath

Dr Mamta Choksi (New Port Richey, Florida)



Case Presentation: 73-year-old man with a longstanding 
history of T-cell large granular lymphocytic leukemia 
presents with metastatic HPV-positive SCC of the left tonsil 
– PD-L1-negative

Dr Spencer Bachow (Boca Raton, Florida)



Case Presentation: 57-year-old man presents with 
HPV-positive Stage III cancer of the base of the tongue

Dr Ezra Cohen (La Jolla, California)



Meet The Professor with Dr Haddad

MODULE 1: ESMO 2022

MODULE 2: Needle in a Haystack

MODULE 3: Head and Neck Cancer

MODULE 4: Thyroid Cancer
• Dr Rupard: 73-year-old man presents with metastatic anaplastic thyroid cancer – PD-L1-positive, mutations 

in TERT promoter, TP53 and MEN1 

• Dr Cohen: 63-year-old man presents with BRAF V600E mutation-positive metastatic papillary thyroid cancer

MODULE 5: Journal Club with Dr Haddad

MODULE 6: Appendix



Case Presentation: 73-year-old man presents with 
metastatic anaplastic thyroid cancer – PD-L1-positive, 
mutations in TERT promoter, TP53 and MEN1

Dr Erik Rupard (West Reading, Pennsylvania)



Before Pembrolizumab

After Pembrolizumab



Case Presentation: 63-year-old man presents with BRAF 
V600E mutation-positive metastatic papillary thyroid cancer

Dr Ezra Cohen (La Jolla, California)
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Enhanced Pathologic Tumor Response with Two 
Cycles of Neoadjuvant Pembrolizumab in Surgically 
Resectable, Locally Advanced HPV-Negative Head and 
Neck Squamous Cell Carcinoma (HNSCC) 

Uppaluri R et al.
ASCO 2021;Abstract 6008.



Uppaluri R et al. ASCO 2021;Abstract 6008.

Post-Surgery Findings

pTR = pathologic tumor response; ENE = extranodal extension



Cohort 1 versus Cohort 2

Uppaluri R et al. ASCO 2021;Abstract 6008.



Uppaluri R et al. ASCO 2021;Abstract 6008.



Head Neck 2022;44(6):1442-52. 



Arbab M et al. Head Neck 2022;44(6):1442-52. 

Baseline and End-of-Treatment Symptom Scores





Argiris A et al. ESMO 2021;Abstract LBA36.

Primary Endpoints: Overall Survival (OS) with Nivolumab (NIVO) 
+ Ipilimumab (IPI) versus EXTREME Regimen

EXTREME regimen: cetuximab + cisplatin/carboplatin + fluorouracil ≤6 cycles, then cetuximab maintenance



Efficacy in All Randomized Patients

Argiris A et al. ESMO 2021;Abstract LBA36.



Efficacy in PD-L1 CPS ≥20 Population

Argiris A et al. ESMO 2021;Abstract LBA36.

CPS = combined positive score; PFS = progression-free survival; ORR = objective response rate; DOR = duration of response



Efficacy in PD-L1 CPS ≥1 Population

Argiris A et al. ESMO 2021;Abstract LBA36.



Safety and Exposure Summary for All Patients Receiving Treatment

Argiris A et al. ESMO 2021;Abstract LBA36.

TRAE = treatment-related adverse event



Immune-Mediated Adverse Events with Nivolumab and Ipilimumab

Argiris A et al. ESMO 2021;Abstract LBA36.





Gillison ML et al. Oncologist 2022;27(2):e194-8. 

OS Among Patients Randomly Assigned to Nivolumab or Investigator's 
Choice (IC) as First-Line Treatment for Recurrent or Metastatic SCCHN

SCCHN = squamous cell carcimona of the head and neck



Gillison ML et al. Oncologist 2022;27(2):e194-8. 

PFS Among Patients Randomly Assigned to Nivolumab or IC as 
First-Line Treatment for Recurrent or Metastatic SCCHN



2022 Feb;10(2):e003026



Neoadjuvant and Adjuvant Nivolumab and Lirilumab
in Patients with Recurrent, Resectable Squamous Cell 
Carcinoma of the Head and Neck 

Hanna GJ et al.
ASCO 2021;Abstract 6053.



JAMA Otolaryngol Head Neck Surg 2022;148(3):268-76.



JAMA Oncol 2020;6(10):1563-70.



Schoenfeld JD et al. JAMA Oncol 2020;6(10):1563-70.

Summary of Response in Both Treatment Arms

Pathologic Response Objective Tumor Response



Schoenfeld JD et al. JAMA Oncol 2020;6(10):1563-70.

Clinical and Pathologic Features of Response



Clin Cancer Res 2021;27(1):357.



Uppaluri R et al. Clin Cancer Res 2021;27(1):357.

Trial Profile and Tumor Response
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Immunotherapeutic Strategies
for Metastatic/Unresectable 

Head and Neck Cancer



ESMO 2022;Abstract 659MO.



Tahara M et al. ESMO 2022;Abstract 659MO.

KEYNOTE-048 Phase III Study Design

SCC = squamous cell carcinoma; OS = overall survival; PFS = progression-free survival; ORR = objective response rate; 
DOR = duration of response



KEYNOTE-048: Overall Survival in the ITT Population

Tahara M et al. ESMO 2022;Abstract 659MO.

ITT = intent-to-treat



KEYNOTE-048: Overall Survival in the CPS ≥1 Population

Tahara M et al. ESMO 2022;Abstract 659MO.



KEYNOTE-048: Overall Survival in the CPS ≥20 Population

Tahara M et al. ESMO 2022;Abstract 659MO.



KEYNOTE-048: PFS in the ITT Population

Tahara M et al. ESMO 2022;Abstract 659MO.



KEYNOTE-048: PFS in the CPS ≥1 Population

Tahara M et al. ESMO 2022;Abstract 659MO.



KEYNOTE-048: PFS in the CPS ≥20 Population

Tahara M et al. ESMO 2022;Abstract 659MO.



KEYNOTE-048: Objective Response Rate and Duration of 
Response by BICR in the ITT Population

Tahara M et al. ESMO 2022;Abstract 659MO.

BICR = blinded independent central review; CR = complete response; PR = partial response; ORR = objective response rate; 
DOR = duration of response



KEYNOTE-048: Objective Response Rate and Duration of 
Response by PD-L1 Status

Tahara M et al. ESMO 2022;Abstract 659MO.



KEYNOTE-048: Treatment-Related Adverse Events Summary

Tahara M et al. ESMO 2022;Abstract 659MO.



KEYNOTE-048 Conclusions

Tahara M et al. ESMO 2022;Abstract 659MO.



Abstract LBA2.

Nat Med 2021 Sep;27(9):1536-43.



JUPITER-02 Phase III Study

Xu R-H et al. ASCO 2021;Abstract LBA2.

NPC = nasopharyngeal carcinoma; PFS = progression-free survival; ORR = overall response rate; DoR = duration of response; 
DCR = disease control rate; OS = overall survival



JUPITER-02: Progression-Free Survival by BIRC

Xu R-H et al. ASCO 2021;Abstract LBA2.



JUPITER-02: Progression-Free Survival by BIRC in Key Subgroups

Xu R-H et al. ASCO 2021;Abstract LBA2.



JUPITER-02: Overall Survival Update

Xu R-H et al. ASCO 2021;Abstract LBA2.



JUPITER-02: Exposure and Clinical Events in the ITT Population 
and DoR in Patients with Confirmed Objective Response

Mai HQ et al. Nat Med 2021 September;27(9):1536-43.



JUPITER-02: Response and Duration or Response

Xu R-H et al. ASCO 2021;Abstract LBA2.

GP = gemcitabine/cisplatin



JUPITER-02: Safety Overview

Xu R-H et al. ASCO 2021;Abstract LBA2.

AEs = adverse events

Patients, n (%)



JUPITER-02: Common Treatment-Emergent Adverse Events

Xu R-H et al. ASCO 2021;Abstract LBA2.

Patients, n (%)



JUPITER-02 Summary and Conclusions

Xu R-H et al. ASCO 2021;Abstract LBA2.



Presentation 384950.



RATIONALE-309 Phase III Study Design 

Zhang L et al. ASCO 2022;Presentation 384950.



RATIONALE-309: Updated PFS (Median Follow-Up 15.5 Months)  

Zhang L et al. ASCO 2022;Presentation 384950.



RATIONALE-309: Updated Overall Survival

Zhang L et al. ASCO 2022;Presentation 384950.



RATIONALE-309: Updated PFS2

Zhang L et al. ASCO 2022;Presentation 384950.



RATIONALE-309: Gene Expression Profiling Identified 3 Gene Expression 
Clusters and Activated DC Signature as Potential Biomarkers of Efficacy

PFS by Gene Expression Cluster PFS by Levels of DC Signature

Zhang L et al. ASCO 2022;Presentation 384950.



Clinical Implications of RATIONALE-309



Lancet Oncol 2021August;22(8):1162-74.



Yang Y et al. Lancet Oncol 2021;22(8):1162-74.

CAPTAIN-1st Primary Endpoint: Progression-Free Survival  



CAPTAIN-1st: Tumor Response per Independent Review Committee

Yang Y et al. Lancet Oncol 2021;22(8):1162-74.



ESMO 2022;Abstract LBA5.



KEYNOTE-412 Phase III Study Design

Machiels JP et al. ESMO 2022;Abstract LBA5.

LA HNSCC = locally advanced head and neck squamous cell carcinoma



KEYNOTE-412: Event-Free Survival (EFS; ITT Population)

Machiels JP et al. ESMO 2022;Abstract LBA5.



KEYNOTE-412: EFS in Prespecified Subgroups (ITT)

Machiels JP et al. ESMO 2022;Abstract LBA5.



KEYNOTE-412: Overall Survival (ITT)

Machiels JP et al. ESMO 2022;Abstract LBA5.



KEYNOTE-412: EFS and OS in Patients with PD-L1 CPS ≥1
(Prespecified Subgroup Analysis)

Machiels JP et al. ESMO 2022;Abstract LBA5.



KEYNOTE-412: EFS and OS in Patients with PD-L1 CPS ≥20
(Post Hoc Analysis)

Machiels JP et al. ESMO 2022;Abstract LBA5.



KEYNOTE-412: All-Cause Adverse Events (AEs) Across Both 
Treatment Phases, as Treated

Machiels JP et al. ESMO 2022;Abstract LBA5.



KEYNOTE-412: Immune-Mediated AEs and Infusion Reactions, 
as Treated

Machiels JP et al. ESMO 2022;Abstract LBA5.



KEYNOTE-412: Summary and Conclusions

Machiels JP et al. ESMO 2022;Abstract LBA5.

PD-L1 expression may be an informative predictive biomarker



Incorporation of Targeted Therapy for 
Advanced Head and Neck Cancer



Frequent Genomic Alterations Across Different Subtypes of 
Salivary Gland Cancers

Brose MS. ASCO 2022 Education Session.



FDA Approved and Investigational TRK Inhibitors for Patients 
with Solid Tumors with NTRK Gene Fusions

Larotrectinib: FDA approval 11/26/2018

• Based on LOXO-TRK-14001, SCOUT and 
NAVIGATE 

Entrectinib: FDA approval 8/15/2019

• Based on ALKA, STARTRK-1 and STARTRK-2 

Repotrectinib* and selitrectinib

• Next-generation TRK tyrosine kinase 
inhibitors with a compact macrocyclic 
structure that binds completely inside the 
ATP binding pocket even in the presence of 
mutations

* Breakthrough therapy designation: 10/6/2021

Besse B et al. AACR-NCI-EORTIC Virtual International Conference 2021;Abstract LB6546. 
Larotrectinib PI, rev 3/2021; Entrectinib PI, rev 7/2022; https://www.tptherapeutics.com/news-releases/news-release-details/turning-
point-therapeutics-granted-breakthrough-therapy

FDA-approved first-generation NTRK gene fusion inhibitors

Second-generation investigational NTRK gene fusion inhibitors



TRK Inhibitor Activity in Solid Tumors with NTRK Gene Fusions –
Data from the Registrational Studies

Larotrectinib
(LOXO-TRK-14001, SCOUT, NAVIGATE)

(N = 244)

Entrectinib
(ALKA, STARTRK-1, STARTRK-2)

(N = 150)

Median age 38 58.5 

NTRK fusion
NTRK1
NTRK2
NTRK3

46%
3%

51%

Not reported

Prior lines of systemic therapy
0
1
≥2

27%
28%
44%

34%
29%
37%

ORR (CR) 69% (21%) 61% (17%)

Median DoR 33 mo 20 mo

Median PFS 29 mo 14 mo

Median OS Not reached 37 mo

Drilon A et al. ASCO 2022;Abstract 3100. Krzakowski M et al. ASCO 2022;Abstract 3099.



Oncologist 2022 May 10;[Online ahead of print].



Maximum Change in Target Lesion Size and Response After
Treatment with Larotrectinib

Le X et al. Oncologist 2022 May 10;[Online ahead of print].



Treatment Duration with Larotectinib for Patients with 
Salivary Gland Cancer with NTRK Fusions

Le X et al. Oncologist 2022 May 10;[Online ahead of print].



Larotrectinib Treatment-Related Adverse Events (TRAEs) in 
≥20% of Patients 

TRAE Any grade Grade ≥3

ALT increased 42% 13%

Dizziness 38% 4%

Constipation 25% 0

AST increased 38% 8%

Fatigue 33% 0

Myalgia 21% 0

Nausea 25% 0

Le X et al. Oncologist 2022 May 10;[Online ahead of print].



Duration of Response, PFS and OS with Larotrectinib

Le X et al. Oncologist 2022 May 10;[Online ahead of print].



Response to Larotrectinib in a Patient with Secretory Carcinoma 
of the Salivary Gland with ETV6-NTRK3 Fusion

Le X et al. Oncologist 2022 May 10;[Online ahead of print].



Lancet Oncol 2020;21(2):271-82.



Entrectinib for Advanced or Metastatic Solid Tumors with NTRK 
Fusions (ALKA, STARTRK-1, STARTRK-2)

Doebele RC et al. Lancet Oncol 2020;21(2):271-82. 



Entrectinib for Advanced or Metastatic Solid Tumors with
NTRK Fusions (ALKA, STARTRK-1, STARTRK-2)

ORR (all patients): 57%
Median PFS: 11.2 mo

Doebele RC et al. Lancet Oncol 2020;21(2):271-82. 



Mechanisms of Resistance to NTRK Inhibitors and Sequential 
Therapy

Drilon A. Ann Oncol 2019;30(Suppl 8):23-30.





TRIDENT-1 Phase II Study Design

Besse B et al. AACR-NCI-EORTC Virtual International Conference 2021;Abstract 6546.



TRIDENT-1: Demographics and Baseline Characteristics

Besse B et al. AACR-NCI-EORTC Virtual International Conference 2021;Abstract 6546.



TRIDENT-1: Tumor Types

Besse B et al. AACR-NCI-EORTC Virtual International Conference 2021;Abstract 6546.

TKI = tyrosine kinase inhibitor



TRIDENT-1: Preliminary Efficacy with Repotrectinib for TKI-Naïve 
Advanced Solid Tumors with NTRK Fusions

Besse B et al. AACR-NCI-EORTC Virtual International Conference 2021;Abstract 6546.



TRIDENT-1: Preliminary Efficacy with Repotrectinib for 
TKI-Pretreated Advanced Solid Tumors with NTRK Fusions

Besse B et al. AACR-NCI-EORTC Virtual International Conference 2021;Abstract 6546.



TRIDENT-1: Preliminary Efficacy with Repotrectinib for Patients 
with TKI-Pretreated Advanced Solid Tumors and NTRK 
Resistance Mutations 

Besse B et al. AACR-NCI-EORTC Virtual International Conference 2021;Abstract 6546.



TRIDENT-1 Safety Summary with Repotrectinib for All Treated Patients

Besse B et al. AACR-NCI-EORTC Virtual International Conference 2021;Abstract 6546.

TEAEs = treatment-emergent adverse events; TRAEs = treatment-related adverse events



Phase I and Expanded Access Experience of LOXO-195 
(BAY 2731954), a  Selective Next-Generation TRK 
Inhibitor (TRKi)
Hyman D et al.
AACR 2019;Abstract CT127.



Activity of Selitrectinib (LOXO-195) in a Phase I/Expanded Access 
Study for Adults and Children with Progressive Disease or 
Intolerance to a Prior TRK Inhibitor

Hyman D et al. AACR 2019;Abstract CT127.



J Natl Compr Canc Netw 2021;19(5):478-82.



Most Characteristic Imaging Studies Showing Response to 
Selitrectinib After Disease Progression on Entrectinib

Florou V et al. J Natl Compr Canc Netw 2021;19(5):478-82.



Integration of Biomarker-Targeted 
Strategies for Advanced Thyroid Cancer



Genetic Alterations Associated with Different Histotypes of 
Thyroid Cancer

Brose MS. ASCO 2022 Education Session. Prete A et al. Front Endocrinol (Lausanne) 2020;11:102.



Considerations for RET and TRK Fusion Testing Methodologies

Brose MS. ASCO 2022 Education Session. Bell C et al. Ann Oncol 2021:32(3):337-50.



Targeting RET Fusions in Advanced Medullary Thyroid Cancer



N Engl J Med 2020;383(9):825-35.



LIBRETTO-001 Phase I/II Study Design

Subbiah V et al. ASCO 2022;Abstract 3094.



LIBRETTO-001: Clinical Characteristics of Patients with Thyroid Cancer

Wirth LJ et al. N Engl J Med 2020;383(9):825-35. 



LIBRETTO-001: Response and PFS with Selpercatinib for 
Previously TKI-Treated and Untreated Medullary Thyroid Cancer 
(MTC) with a RET Mutation

MTC with a RET mutation previously treated with 
vandetanib, cabozantinib or both (n = 55)

MTC with a RET mutation not previously treated 
with vandetanib or cabozantinib (n = 88)

ORR (IRC): 69%
1-year PFS: 82%

ORR (IRC): 73%
1-year PFS: 92%

Wirth LJ et al. N Engl J Med 2020;383(9):825-35. 

ORR = objective response rate



LIBRETTO-001: Response with Selpercatinib for Subtypes 
of Previously Treated Thyroid Cancer with a RET Fusion

ORR (IRC): 79%
1-year PFS: 64%

Previously treated thyroid cancer with 
a RET fusion (n = 19)

Wirth LJ et al. N Engl J Med 2020;383(9):825-35. 



LIBRETTO-531: Phase III Trial of Selpercatinib for Multikinase
Inhibitor (MKI) Treatment-Naïve MTC with a RET Mutation

Wirth LJ et al. Future Oncol 2022;[Online ahead of print].



Lancet Diabetes Endocrinol 2021;9(8):491-501.

Abstract 6080.



ARROW: Patient Demographics

Subbiah V et al. Lancet Diabetes Endocrinol 2021;9(8):491-501.



ARROW: Responses to Pralsetinib Observed Across All RET 
Mutation Genotypes and RET Fusion Partners

Mansfield AS et al. ASCO 2022;Abstract 6080.



Targeting TRK Fusions for Advanced Thyroid Cancer



Lancet Oncol 2020;21(4):531-40.



Hong DS et al. Lancet Oncol 2020;21(4):531-40.

Clinical Characteristics of Patients in 3 Pooled Phase I/II Studies



Waterfall Plot of Maximum Percent Change in Tumor Size with 
Larotrectinib in Patients with Solid Cancers with TRK Fusions

Thyroid Cancer Patients
ORR (n = 24): 79%
Median DoR: Not evaluable (14.8-NE months)

Hong DS et al. Lancet Oncol 2020;21(4):531-40.



Lancet Oncol 2020;21(2):271-82.



Entrectinib for Advanced or Metastatic Solid Tumors with NTRK 
Fusions (ALKA, STARTRK-1, STARTRK-2)

Doebele RC et al. Lancet Oncol 2020;21(2):271-82. 



Entrectinib for Advanced or Metastatic Solid Tumors with NTRK 
Fusions (ALKA, STARTRK-1, STARTRK-2)

ORR (all patients): 57%
Median PFS: 11.2 mo

Doebele RC et al. Lancet Oncol 2020;21(2):271-82. 



Optimal Selection and Sequencing 
of Multikinase Inhibitors for 

Thyroid Cancer



Summary of FDA-Approved Multitargeted TKIs in Differentiated 
and Medullary Thyroid Cancer

Pivotal study — Agent
Study phase 

(N)
FDA approval 

year
Primary endpoint – PFS 

hazard ratio
Overall 

response rate

Medullary thyroid cancer 

ZETA1 — vandetanib Phase III (331) 2011 0.46 45% vs 13%

EXAM2 — cabozantinib Phase III (330) 2012 0.28 28% vs 0

Differentiated thyroid cancer

DECISION3 — sorafenib Phase III (417) 2013 0.59 12.2% vs 0.5%

SELECT4 — lenvatinib Phase III (261) 2015 0.21 64.8% vs 1.5%

1 Wells Jr SA et al. J Clin Oncol 2012;30(2):134-41. 2 Elisei R et al. J Clin Oncol 2013;31(29):3639-46. 3 Brose MS et al. Lancet 
2014;384(9940):319-28. 4 Schlumberger M et al. N Engl J Med 2015;372(7):621-30.



Common Grade ≥3 Adverse Events with Approved Multitargeted 
TKIs for Differentiated and Medullary Thyroid Cancer

Grade ≥3
adverse events

Medullary thyroid cancer Differentiated thyroid cancer

Vandetanib vs 
placebo

ZETA1 (N = 331)

Cabozantinib vs 
placebo

EXAM2 (N = 330)

Sorafenib vs
placebo

DECISION3 (N = 417)

Lenvantinib vs 
placebo

SELECT4 (N = 261)

Hypertension 9% vs 0 8% vs 1% 10% vs 2% 42% vs 2%

Diarrhea 11% vs 2% 16% vs 2% 6% vs 1% 8% vs 0

Fatigue 6% vs 1% 9% vs 3% 6% vs 1% 9% vs 2%

Decreased appetite 4% vs 0 5% vs 1% Not reported 5% vs 0

Stomatitis/mucositis Not reported 2% vs 0 1% vs 0 4% vs 0

Hand-foot syndrome Not reported 13% vs 0 20% vs 0 3% vs 0

Rash/pruritus 4% vs 0 1% vs 0 5% vs 0 <1% vs 0

1 Wells Jr SA et al. J Clin Oncol 2012;30(2):134-41. 2 Elisei R et al. J Clin Oncol 2013;31(29):3639-46. 3 Brose MS et al. Lancet 
2014;384(9940):319-28. 4 Schlumberger M et al. N Engl J Med 2015;372(7):621-30.



Lancet Oncol 2021 August;22(8):1126-38.



COSMIC-311 Phase III Study Design

Capdevila J et al. ASCO 2022;Abstract 6081.

DTC = Differentiated thyroid cancer; RAI = radioactive iodine; TKI = tyrosine kinase inhibitor; ORR = objective 
response rate; BIRC = blinded independent central review; PFS = progression-free survival



COSMIC-311: Baseline Clinical Characteristics 

Brose MS et al. Lancet Oncol 2021 August;22(8):1126-38.



COSMIC-311: Response

Cabozantinib ORR: 15%

Placebo ORR: 0

Brose MS et al. Lancet Oncol 2021 August;22(8):1126-38.



COSMIC-311: Progression-Free Survival (ITT, BIRC)

Median: Not reached vs 1.9 mo
6-mo estimated PFS: 57% vs 17%

Brose MS et al. Lancet Oncol 2021 August;22(8):1126-38.



COSMIC-311: Overall Survival (ITT, BIRC)

6-mo estimated PFS: 85% vs 73%

Brose MS et al. Lancet Oncol 2021 August;22(8):1126-38.
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