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Background 
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● Cancer treatment based on the cancer’s genetic and molecular 

features without regard to the cancer type or where the 

cancer started in the body. 

● Also called Tissue-agnostic therapy 

● Basket trial 

 
 

Tumor-agnostic therapy 
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Approved tumor-agnostic drugs-1 
Drug Mechanism Indication 

Larotrectinib TRK inhibitor Solid tumors with NTRK fusion 

Entrectinib TRK inhibitor Solid tumors with NTRK fusion 
ROS1-postive NSCLC 

Pembrolizumab PD-1 inhibitor MSI-H or dMMR cancer , TMB-H cancer 
Other specific types of cancer 

Dostarlimab PD-1 inhibitor Solid tumors, recurrent or advanced, 
dMMR 
Endometrial cancer, recurrent or advanced, 
dMMR 
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MSI-H-Microsatellite instability-high 
dMMR-Defective mismatch repair 
TMB-H-Tumor mutation burden-high 



Approved tumor-agnostic drugs-2 

Drug Mechanism Indication 

Dabrafenib BRAF 
inhibitor 

Melanoma, NSCLC, Solid tumors or 
Thyroid cancer with BRAF mutation 

Trametinib MEK inhibitor Melanoma, NSCLC, Solid tumors or 
Thyroid cancer with BRAF mutation 
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RET fusion 

Drusbosky LM, Rodriguez E, Dawar R, Ikpeazu CV. Therapeutic strategies in RET gene rearranged non-small cell lung cancer. J Hematol Oncol.  8 



RET inhibitor 
Drug Selpercatinib (Retevmo, 40mg/80mg) Pralsetinib (Gavreto®, 100mg) 

Indication  Advanced RET-Driven lung and thyroid 
cancers — LIBRETTO-001 trial 

 Adults with Advanced or Metastatic Solid 
Tumors with a RET gene fusion, Regardless of 
type (Only) — LIBRETTO-001 trial 

 Adults with Metastatic RET fusion-
positive NSCLC — ARROW study 

 Advanced or Metastatic RET-Mutant 
and RET Fusion-Positive Thyroid 
cancers — ARROW study 

Dosing  Pts ≥ 50 kg: 160mg BID PO 
 Pts < 50kg: 120mg BID PO 

400mg QD PO 

Significant 
AEs 

Hepatotoxicity, Hypertension, QT prolongation 
Hemorrhage, Hypersensitivity, Wound healing 
impairment 

Hepatotoxicity, Hypertension, Hemorrhage 
Pulmonary toxicity, Wound healing 
impairment 

Hepatic 
impairment 

 Mild: no dosage adjustment necessary 
 Severe: 80mg BID 

 Mild: no dosage adjustment necessary 
 Moderate: no dosage adjustment 

provided 
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LIBRETTO-001 trial 

2020/08/27 
(NSCLC) 

2020/08/27 
(Thyroid) 

2022/09/12 
(other than) 
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LIBRETTO-001 

RET fusion+ NSCLC 

Approve Indication 

RET-mutant-MTC 
RET fusion+ thyroid cancer 

RET fusion+ solid tumors 
Regardless of type 
MTC-medullary thyroid cancer 



LIBRETTO-001 in NSCLC 
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LIBRETTO-001 in NSCLC 

12 

Progressive disease 

Partial response 



RET fusion % in different cancer type 

Cancer type % of patients with RET fusion-positive 

NSCLC 1~2% 

Thyroid Cancer 5~10% 

Others 
(Ex. breast, colon, ovary, 
prostate, pancreas) 

<1% 
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RET fusion % in different cancer type 

Cancer type % of patients with RET fusion-positive 

NSCLC 1~2% 

Thyroid Cancer 5~10% 

Others 
(Ex. breast, colon, ovary, 
prostate, pancreas) 

<1% 
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LIBRETTO-001 Phase 1 

Open-label, Multi-center 
Phase1/2 study 

 
 
 
 
 
 
 

 
Inclusion/Exclusion Criteria: 
 Locally advanced or metastatic solid 

tumor 
(With or Without RET gene alteration) 
  ≥ 18 yrs 
 ECOG status 0, 1 or 2 
 Life expectancy ≥ 3 months 
 Prior MKIs with Anti-RET activity 

allowed 
✕Prior selective RET inhibitor prohibited 
 
 
 
 
 
 

 
 

Primary Endpoint: 
 MTD 
 RP2D 
Secondary Endpoint: 
 Frequency, severity, and 

relatedness of TEAEs and SAEs  
 PK parameters of selpercatinib 
 ORR based on RECIST 1.1 or RANO, 

as appropriate to tumor type  

MTD-Maximum tolerated dose 
RP2D-Recommended Phase 2 dose 
ORR-Objective response rate 
RECIST-Response Evaluation in Solid Tumors  
RANO-Response Assessment in Neuro-Oncology 16 



LIBRETTO-001 Phase 1 

Starting dose 
X2   

 

 BID based on 
preclinical data 

 3+3 design 
 Cycle length: 28 days 
 
→RP2D: 160mg BID 
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LIBRETTO-001 Phase 2 

RP2D 
160mg 

BID 

Advanced RET-fusion+  
solid tumor 

Advanced RET-mutant 
MTC 

Progressed on 

Intolerant to 

without 

Progressed on 

Intolerant to 

without 

Cohort 1 

Cohort 2 

Cohort 3 

Cohort 4 

MTC-medullary thyroid cancer 18 



LIBRETTO-001 Phase 2 

RP2D 
160mg 

BID 

Cohort 5: 
 Cohorts 1-4, disease not measurable 
 MTC not eligible for Cohort 3 or 4 
 MTC syndrome spectrum cancers 
 cfDNA+ but RET alteration not present in tumor sample 

Cohort 6: 
Patients not eligible for Cohorts 1-5  
✽discontinue another selective RET inhibitor(s) due to intolerance 

MTC-medullary thyroid cancer 
cfDNA-cell free DNA 19 



LIBRETTO-001 Phase 2 

Inclusion/Exclusion Criteria 

(same as phase 1, with following modifications): 

 Cohorts 1-4: patients with evidence of a RET gene alteration in tumor 

 Cohorts 1-4: at least one measurable lesion 

✕Cohorts 1-4: oncogenic driver→ cause resistance to selpercatinib 

✕Prior therapy ≤ 5 half-lives or 2 weeks 

20 



Trial Outcomes 

Primary Endpoint: 
 Objective response rate✽ 

 
 

Secondary Endpoint: 
 Objective response rate✦ 

 Clinical benefit rate 
 Duration of response 
 Time to any and best response 

✽-by independent review committee 
✦-by investigator 
ORR-Objective response rate 
DOR-Duration of response 
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 Progression-free survial 
 Overall survival 
 Safety 
 CNS ORR, CNS DOR 



● 40 patients sample size → 79% power 

● Efficacy-evaluable: at least 6 months of follow-up 

● Safety-evaluable: received selpercatinib before cut off 

● 95% CI Response rate: Clopper-Pearson Method 

● Time-to-event: Kaplan-Meier method 

● α = 0.05 

● Intra-patient sensitivity analysis, McNemar exact test 

● Sankey diagram, Growth Modulation Index 

Statistical Analysis 

22 



Growth Modulation Index (GMI) 

 Compare the best overall response between last line of prior 

systemic therapy and selpercatinib 

 GMI = 
𝑇𝑖𝑚𝑒 𝑠𝑝𝑒𝑛𝑡 𝑜𝑛 𝑠𝑒𝑙𝑝𝑒𝑟𝑐𝑎𝑡𝑖𝑛𝑖𝑏 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡

𝑇𝑖𝑚𝑒 𝑠𝑝𝑒𝑛𝑡 𝑜𝑛 𝑙𝑎𝑠𝑡 𝑝𝑒𝑟𝑣𝑖𝑜𝑢𝑠 𝑡ℎ𝑒𝑟𝑎𝑝𝑦
 

 GMI>1.33→ meaningful clinical activity 
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Trial profile 

follow up < 6 mos. 
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Baseline characteristics (n=45) 
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Baseline characteristics (n=45) 
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Baseline characteristics (n=45) 

In 45 patients: 
 43: starting dose 160mg BID 
 1: 160mg BID via intra-patient 

dose escalation 
 1: starting dose 120mg BID 

(never escalated) 
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Efficacy analysis (n=41) 
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ORR= CR + PR 

Better in independent 
review committee 

CR-Complete response 
PR-Partial response 
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Maximum change in tumor size (n=35) 

Progressive disease 

Partial response 

✓ ✓ 

1 bar = 1 patient 
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Time on treatment (n=35) 

 Median duration of treatment: 11.0 months 
(95% CI 3.7-NE) 

 Median time to response: 1.9 months               
(IQR 1.7-2.0) 

 Median time to best response: 1.9 months     
(IQR 1.8-2.0) 

✽as per both the independent review committee and investigator  



ORR and DOR by tumour type (n=41) 

Lower  
response  

rate 
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Growth Modulation Index (n=37) 

 GMI>1.33(n=26,70%) 

 GMI>10 is truncated at 10 

33 



Safety (n=45) 
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Safety (n=45) 

 

 Permanent discontinuation in 

1(2%) patients(Hepatotoxicity) 

 Grade 5 in 3(7%) patients, 

with no related to treatment 
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 The importance of GMI 
 Lower response rate of colon cancer 
 Selpercatinib versus other agents 
 Safety 



The importance of Growth Modulation Index 

 Heterogeneously pretreated patients with mixed tumor histologies 

 Represent the total time on treatment 

 Real-world practice for patients with limited treatment options 
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ORR in different tumor type 
 24(59%) of 41 patients→ Gastrointestinal malignancy 

 

Lower  
response  

rate 
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Colorectal cancer in other trials 

Regorafenib (CORRECT)✽ Tipiracil (TAS-102) ✽ 

Median OS✦ 6.4mons 

(HR=0.77, 95% CI 0.64-0.94, p=0.0052) 

7.1mons 

(HR=0.68, 95% CI 0.58-0.81, p<0.001) 

Median 

PFS✧ 

1.9mons 

(HR=0.49, 95% CI 0.42-0.58, p<0.0001) 

2.0mons 

(HR=0.48, 95% CI 0.41-0.57, p<0.001) 

ORR✧ 1.0% 1.6% 
✽-versus placebo 
✦-primary endpoint 
✧-secondary endpoint 
OS-Overall Survival 
PFS-Progression free Survival 39 



Colorectal cancer in other trials 

Regorafenib (CORRECT)✽ Tipiracil (TAS-102) ✽ 

Median OS✦ 6.4months 

(HR=0.77, 95% CI 0.64-0.94, p=0.0052) 

7.1months 

(HR=0.68, 95% CI 0.58-0.81, p<0.001) 
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ORR 
Appropriate? 
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Comparisons with other agents’ trial 

Larotrectinib Entrectinib Dabrafenib + trametinib 

Cancer type TRK fusion+ 

Solid tumor 
NTRK fusion+ 

Solid tumor 
BRAF V600E mutation 
Solid tumor 

ORR✦ 79% 57.7%/61.2% 41% 

PFS✧ 28.3 months 
[22.1-NE] 

11.7/13.8 months 
[4.7-30.2]/[10.2-20.8] 

- 

✦-primary endpoint 
✧-secondary endpoint 

Thyroid 16% 
Lung      8% 

Thyroid 10.7% 
NSCLC   18.2% 
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Selpercatinib in different cancer type 

2020/08/27 
(NSCLC) 

2020/08/27 
(Thyroid) 

2022/09/12 
(other than) 

85/90 

★All numbers represent objective response rate 
/-independent review/investigator assessment 

Previously treated (%) 

64/70 

45 

69/62 

79/58 

MTC 

Non-MTC 

73/71 

- 

Previously Untreated (%) 

MTC 

Non-MTC 

43.9/43.9 without NSCLC and Thyroid cancer 



Safety 

Trial (n=45) LIBRETTO-001 (n=796) 

Grade 3 or worsea Hypertension(22%) 
ALT↑(16%)  
AST↑(13%) 

Hypertension(20%) 
ALT↑(11%) 
AST↑(8%) 

Grade 5a 3(7%) 45(6%) 

TRAEs, Grade 5 0 1(<1%) 

a-regardless of attribution 
TRAEs-Treatment related adverse events 

 Similar safety profile with LIBRETTO-001 

 Low percentage of Grade 5 TRAE  
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Limitations 

 Non-randomized, single group trial with no comparator 

 High heterogeneous population 

 Follow-up times short 
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Conclusion 
05 
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Conclusion 

Efficacy 

 ORR 43.9% 

 Target lesion regression 

 70% Pts’ GMI>1.33 

Safety 

 Consistent with LIBRETO-001 

 Most AEs are low grade 

 TRAEs leading to discontinuation: 2% 
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Conclusion 
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 ORR 43.9% 
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Safety 
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Comprehensive 
Genomic 
Testing 
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Appraisal 
-CASP Cohort Study Checklist 

 

06 
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Section A: 
1. Did the study address a clearly focused issue? 

Yes Can’t tell No 

P 

I O C NA 
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Section A: 
2. Was the cohort recruited in an acceptable way? 

53 
Yes Can’t tell No 



Section A: 
3. Was the exposure accurately measured to minimize bias? 

54 
Yes Can’t tell No 



Section A: 
4. Was the outcome accurately measured to minimize bias? 

55 
Yes Can’t tell No 



Section A: 
5.(a) Have the authors identified all important confounding factors? 

 ORR versus different cancer type 

 Genetic diversity 

 Subgroup 
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Yes Can’t tell No 



Section A: 
5.(b) Have they taken account of the confounding factors in the 
design and/or analysis? 

 Selection criteria: ECOG status 0-2, Life expectancy ≥ 3 mons 

 Efficacy evaluable: at least 6 mons of follow up 

 Subgroup 

 Intra-patient sensitivity analysis, McNemar exact test 

 Sankey diagram, Growth Modulation Index 
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Yes Can’t tell No 



Section A: 
6.(a) Was the follow up of subjects complete enough? 

58 Yes Can’t tell No 



Section A: 
6.(b) Was the follow up of subjects long enough? 

59 
Yes Can’t tell No 



Section B: 
7. What are the results of this study? 

Independent review Investigator review 

ORR 43.9 [28.5-60.3] 43.9 [28.5-60.3] 

DOR 24.5 [9.2-NE] 18.4 [9.2-NE] 

PFS 13.2 [7.4-26.2] 11.1 [5.6-19.1] 

OS - 18.0 [10.7-NE] 

ORR-Objective response rate 
DOR-Duration of response 
NE-not evaluable 
PFS-Progression-free survival 
OS-Overall Survival 60 



Section B: 
8. How precise are the results? 

Independent review Investigator review 

ORR 43.9 [28.5-60.3] 43.9 [28.5-60.3] 

DOR 24.5 [9.2-NE] 18.4 [9.2-NE] 

PFS 13.2 [7.4-26.2] 11.1 [5.6-19.1] 

OS - 18.0 [10.7-NE] 

Range of CI, Small numbers of patients 
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Section B: 
9. Do you believe the results? 

 Random error 

X Bradford Hill criteria 
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Yes Can’t tell No 



Section C: 
10. Can the results be applied to the local population? 

63 
Yes Can’t tell No 



Section C: 
11. Do the results of this study fit with other available evidence ? 

64 
Yes Can’t tell No 



Section C: 
12. What are the implication of this study for practice? 

 Consider use selpercatinib in RET-fusion positive solid tumors 

 Comprehensive genomic testing 
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THANKS! 
Do you have any question? 


