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Synopsis

Study Title: 

A Phase 1/2 Study of Oral Selpercatinib in Patients with Advanced Solid Tumors, Including RET Fusion-Positive 

Solid Tumors, Medullary Thyroid Cancer and Other Tumors with RET Activation (LIBRETTO-001)

Study Number: 

LOXO-RET-17001 (Study J2G-OX-JZJA)

Study Phase: 

1/2

Compound:

LOXO-292 (selpercatinib); LY3527723

Name of Sponsor/Company: 

Loxo Oncology, Inc., a wholly owned subsidiary of Eli Lilly and Company

Number of Study Centre(s), Participants and Countries: 

This study is being conducted at 80 centres that enrolled participants in North America, Asia Pacific, the European 

Union and the Middle East.

Publications: 

Wirth LJ, Sherman E, Robinson B, et al. Efficacy of Selpercatinib in RET-Altered Thyroid Cancers. N Engl J Med. 

2020 ;383(9):825-835.

Drilon A, Oxnard GR, Tan DSW, et al. Efficacy of Selpercatinib in RET Fusion-Positive Non-Small-Cell Lung 

Cancer. N Engl J Med. 2020;383(9):813-824. 

Subbiah V, Gainor JF, Oxnard GR, et al. Intracranial Efficacy of Selpercatinib in RET Fusion-Positive Non-Small 

Cell Lung Cancers on the LIBRETTO-001 Trial. Clin Cancer Res. 2021;27(15):4160-4167.

Solomon BJ, Tan L, Lin JJ, et al. RET Solvent Front Mutations Mediate Acquired Resistance to Selective RET 

Inhibition in RET-Driven Malignancies. J Thorac Oncol. 2020;15(4):541-549. 

Wirth LJ, Kohno T, Udagawa H, et al. Emergence and Targeting of Acquired and Hereditary Resistance to 

Multikinase RET Inhibition in Patients With RET-Altered Cancer. JCO Precis Oncol. 2019;3(3):PO.19.00189. 

Study Period: 

Study initiation date: 09 May 2017 (first patient treated) 

End date: 30 March 2020 (date of interim data cut-off)

Objectives, Endpoints and Statistical Methods:

The clinical study report (CSR) for LOXO-RET-17001 (Study J2G-OX-JZJA), which was approved on 

28 November 2019, includes results from the Phase 1 pharmacokinetic and Phase 2 objective studies as of the data 

cut-off date of 17 June 2019.

Data from the data cut-off date of 30 March 2020 are reported in this CSR synopsis.
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This table lists the objectives and endpoints for the Phase 2 part of the study described in this addendum.

Objectives (Phase 2) Endpoints (Phase 2)

Primary

To assess the anti-tumour activity of selpercatinib by 

determining ORR 

ORR based on RECIST 1.1 or RANO, as 

appropriate to tumour type

Secondary

To assess the anti-tumour activity of selpercatinib Parameters of anti-tumour activity/clinical 

benefit, including: 

best change in tumour size from baseline,

DOR, and

CNS ORR and CNS DOR.

To determine the safety profile and tolerability of 

selpercatinib

Safety per CTCAE (including, but not limited to): 

frequency and severity of TEAEs, SAEs, deaths 

and clinical laboratory abnormalities

Abbreviations: CNS = central nervous system; CTCAE = Common Terminology Criteria for Adverse Events; 

DOR = duration of response; IRC = Independent Review Committee; ORR = objective response rate; 

RANO = Response Assessment in Neuro-Oncology Criteria; RECIST = Response Evaluation Criteria in Solid 

Tumors; SAE = serious adverse event; TEAE = treatment-emergent adverse event.

Methodology:

This is a multi-centre, open-label Phase 1/2 study in patients with advanced solid tumours, including 

rearranged-during-transfection (RET) fusion-positive solid tumours, RET-mutant medullary thyroid cancer (MTC), 

and other tumours with RET activation (e.g., mutations in other tumour types or other evidence of RET activation). 

This is a single-arm study wherein all patients receive selpercatinib. This study is ongoing and includes 2 parts: 

Phase 1 (dose escalation) and Phase 2 (dose expansion).

Selpercatinib is administered in oral form once daily (QD) or twice daily (BID), depending upon dose level 

assignment. Dosing was fixed as a total milligram dose (as opposed to weight-based or body surface area 

[BSA]-based). A recommended Phase 2 dose (RP2D) of 160 mg BID was selected by the Safety Review Committee 

(SRC) during Phase 1 of the study. The study is continuing to enrol patients with advanced solid tumours with 

evidence of a RET gene alteration in tumour and/or blood. Patients are enrolled to 1 of the Phase 2 cohorts based on 

RET alteration type and prior therapy criteria to better characterise the safety and efficacy of selpercatinib in patients 

with specific abnormalities in RET. Patients continued selpercatinib dosing in 28-day cycles until disease 

progression, unacceptable toxicity or other reasons for treatment discontinuation as outlined in Protocol Section 6.4.

Four weeks (28 days +7 days) after the last dose of study drug, all treated patients were to undergo a safety 

follow-up (SFU) assessment.

Number of Participants (Planned and Analysed): 

As of the data cut-off date (30 March 2020):

 Participants treated: 746 and

 Participants continuing study: 606.

Enrolment in the study is ongoing.
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Diagnosis and Main Criteria for Inclusion and Exclusion: 

 Patients with a locally advanced or metastatic solid tumour who progressed on or were intolerant to standard 
therapy, for whom no standard therapy exists, or, in the opinion of the investigator, were not candidates for, or 
would be unlikely to tolerate or derive significant clinical benefit from, standard therapy or declined standard 
therapy.

 For patients being enrolled into a specific Phase 2 dose expansion, evidence of a RET gene alteration in tumour
(i.e., not just blood), as defined in Table 4 of the clinical study report (approved on 28 November 2019), was 
required (a positive germline test for a RET mutation was acceptable for patients with MTC).

 At least 18 years of age. For countries and sites where approved, patients as young as 12 years of age could be 
enrolled and

 Eastern Cooperative Oncology Group (ECOG) performance status (PS) score of 0, 1 or 2 (age ≥16 years) or 
Lansky Performance Score (LPS) ≥40% (age <16 years) with no sudden deterioration 2 weeks prior to the first 
dose of study treatment.

Duration of Study Intervention:

Individual patients continued selpercatinib dosing until progressive disease (PD), unacceptable toxicity or other 

reason for treatment discontinuation, as outlined in Protocol Section 6.4. Patients with PD could continue 

selpercatinib if, in the opinion of the investigator, the patient was deriving clinical benefit from continuing study 

treatment, and continuation of treatment was approved by the sponsor.

Enrolment, Disposition and Derivations of Analysis Sets

As of the data cut-off date, 30 March 2020, 746 participants were treated in the study. Of the 746 treated patients, 

712 patients (95.4%) received at least 1 selpercatinib dose of 160 mg BID. To achieve this:

 653 patients (87.5%) started at a dose of 160 mg BID,

 54 patients (7.2%) started at a lower dose and subsequently escalated to 160 mg BID and

 5 patients (0.7%) dose was reduced to 160 mg BID.

Study intervention was discontinued in 188 patients (25.2%) and 558 patients (74.8%) are continuing study 

intervention as of the data cut-off date.

The LIBRETTO-001 data are divided into multiple analysis sets as described in the table. Note that patients in the 

Primary Analysis Set (PAS) are also included in the Integrated Analysis Set (IAS).
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Description of Analysis Sets Included in LIBRETTO-001

Analysis 

Set
Analysis Set Description

Number of Patients

All treated patients (overall safety population):

Patients who were enrolled and received at least 1 dose of selpercatinib

746

RET fusion-positive NSCLC 345

RET-mutant MTC 315

RET fusion-positive thyroid cancer 42

RET fusion-positive cancers other than thyroid or lung 28

Other cancersa 16

Efficacy evaluable population:

Patients who have at least 6 months of follow-up from the first dose of selpercatinib at the time of data cut-off.

RET fusion-positive NSCLC 302

IAS

Includes all patients with RET fusion-positive NSCLC previously 

treated with platinum-based chemotherapy and met the criteria 1-4 in 

footnote b.

218

PAS

Includes the first 105 consecutively enrolled patients with RET fusion-

positive NSCLC previously treated with platinum-based chemotherapy 

and met the criteria 1-4 in footnote b. This analysis set is a subset of the 

“IAS” analysis set.

105

SAS1
Includes treatment-naïve patients with RET fusion-positive NSCLC and 

met Criteria 1, 2 and 4 in footnote b

48

SAS2

Includes patients with RET fusion-positive NSCLC previously treated 

with systemic therapies other than platinum-based chemotherapy and 

met Criteria 1, 2 and 4 in footnote b

18

SAS3

Includes patients with RET fusion-positive NSCLC previously treated 

and treatment-naive patients without measurable disease by RECIST 

Version 1.1 and met Criteria 1 and 4 in footnote b

18

RET-mutant MTC 274

IAS

Includes all patients with RET-mutant MTC enrolled, who received 1 or 

more lines of prior therapy of cabozantinib or vandetanib and met the 

Criteria 1, 2, 4 and 5 in footnote b

143

PAS

Includes the first 55 consecutively enrolled patients with RET-mutant 

MTC who received 1 or more lines of prior therapy of cabozantinib or 

vandetanib and met the Criteria 1, 2, 4 and 5 in footnote b. This analysis 

set is a subset of the “IAS” analysis set.

55

SAS1
Includes cabozantinib and vandetanib systemic treatment-naive RET-

mutant MTC patients and met Criteria 1, 2 and 4 in footnote b

112

SAS2

Includes patients with RET-mutant MTC previously treated and 

treatment-naive patients without measurable disease by RECIST 

Version 1.1 (not included in PAS/IAS/SAS1) and met Criteria 1 and 4 

in footnote 

19

RET fusion-positive thyroid cancer

Includes patients with RET fusion-positive thyroid previously treated (N=22) and 

treatment-naive patients (N=12)

34



CONFIDENTIAL LOXO-RET-17001 (J2G-OX-JZJA)

6

Abbreviations: CLIA = Clinical Laboratory Improvement Amendments; IAS = Integrated Analysis Set; 

MTC = medullary thyroid cancer; NSCLC = non-small-cell lung cancer; PAS = Primary Analysis Set; RECIST 

v1.1 = Response Evaluation Criteria in Solid Tumours Version 1.1; RET = rearranged-during-transfection; 

SAS = Supplemental Analysis Set; US = United Sates.
a Other Cancer includes, other RET mutant cancers (non MTC), other RET altered cancers (non-fusion or 

mutation) and non-RET altered patients.
b Criteria for inclusion:

1. Evidence of a protocol-defined qualifying and definitive RET fusion, prospectively identified on the basis of a 
documented CLIA-certified (or equivalent ex-US) molecular pathology report. Patients with a RET fusion co-occurring 
with another putative oncogenic driver, as determined at the time of study enrolment by local testing, were included.

2. Measurable disease by RECIST v1.1 by investigator assessment.

3. Received 1 or more lines of prior platinum-based chemotherapy.

4. Received 1 or more doses of selpercatinib.

5. Received 1 or more lines of prior therapy of cabozantinib or vandetanib.

Demography

Almost half of the patients were between 45 and 64 years (354 patients, 47.5%) and were male (386 patients, 

51.7%).

Cancer Diagnosis and Baseline Disease Characteristics

The most common cancer types at primary diagnosis in all enrolled participants who received 1 or more doses of 

selpercatinib were 

 RET fusion-positive NSCLC (345 patients, 46.2%),

 RET-mutant MTC (315 patients, 42.2%),

 RET fusion-positive thyroid cancer (42 patients, 5.6%), 

 RET fusion-positive other than thyroid or lung (28 patients, 3.8%) and 

 Other tumours (16 patients, 2.1%).

More than half of the patients had ECOG PS of 1 (436 patients, 58.4%) at baseline. Baseline ECOG PS of 2 was 

reported for 35 patients (4.7%).

Exposure

At the time of the data cut-off date (30 March 2020), 746 patients received at least 1 dose of selpercatinib. Most 

patients (653, 87.5%) received the RP2D of 160 mg BID as a starting dose. The median time on treatment was 

11.07 months (min, max: 0.0, 34.5).

Efficacy Results:

The efficacy of selpercatinib in the following patient populations is presented:

 RET fusion-positive NSCLC patients who received 1 or more lines of prior platinum-based chemotherapy 

(PAS and IAS),

 RET-mutant MTC patients who received 1 or more lines of prior therapy of cabozantinib or vandetanib

(PAS and IAS) and 

 RET fusion-positive thyroid cancer patients who received at least 1 prior systemic therapy other than 

Radioactive iodine (RAI).
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RET Fusion-Positive NSCLC

Efficacy in patients previously treated with platinum-based chemotherapy:

 In the PAS (N = 105), a clinically meaningful 63.8% objective response rate (ORR) by an 

Independent Review Committee (IRC) was observed (95% confidence interval [CI]: 53.9, 73.0).

 Median duration of response (DOR) by an IRC was 17.5 months (95% CI: 12.1, not evaluable [NE]),

with a median follow-up of 15.7 months.

 The ORR results by an IRC (56.9%, 95% CI: 50.0, 63.6) from the larger IAS of patients (N = 218) 

with the same inclusion criteria as the PAS were consistent with those of the PAS and

 Among the RET fusion-positive NSCLC patients (IAS), 96 had central nervous system (CNS)

metastasis according to IRC, including 23 patients with measurable CNS lesions according to an IRC 

assessment. The ORR in the evaluable measurable CNS patients was 87% (20/23; 95% CI: 66.4, 97.2)

and the DOR was 9.36 months (range: 2.8 to 23.9+).

RET-Mutant Medullary Thyroid Cancer

Efficacy in patients previously treated with cabozantinib and/or vandetanib:

 In the PAS (N = 55), clinically meaningful ORR by an IRC of 69.1% was observed (95% CI: 55.2, 

80.9).

 Median DOR in the PAS was not reached, with a median follow-up of 17.45 months and

 The ORR by an IRC of 69.2% (95% CI: 61.0, 76.7) observed in the larger population of patients (IAS, 

n = 143) is comparable and supports the results of the PAS.

RET Fusion-Positive Thyroid Cancer

Efficacy in patients with previously treated RET fusion-positive patients:

 For the 22 previously treated patients with RET fusion-positive thyroid cancer, a clinically meaningful 

ORR by an IRC of 77.3% (95% CI: 54.6, 92.2) was observed and

 The median DOR was 18.4 months (95% CI: 10.1, NE), with a median follow-up of 20.3 months.

The key efficacy results for RET fusion-positive NSCLC, RET-mutant MTC and RET fusion-positive thyroid cancer

are presented in the Table 1.
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Table 1. Objective Response and Duration of Response for RET Fusion-Positive NSCLC, 

RET-Mutant Medullary Thyroid Cancer and RET Fusion-Positive Thyroid Cancer

Primary Analysis Set

(PAS)

IRC Assessment

Efficacy Eligible Patients

(IAS)

IRC Assessment

RET fusion-positive NSCLC patients previously treated with platinum-based chemotherapy

n 105 218

Objective response (CR + PR)

Percentage (%) 63.8 56.9

95% CI (53.9, 73.0) (50.0, 63.6)

CR, n (%) 3 (2.9) 9 (4.1)

PR, n (%) 64 (61.0) 115 (52.8)

Duration of response (months)

Median 17.5 17.5

95% CI 12.1, NE 12.1, NE

Response status 

Censored, n (%) 39 (58.2) 86 (69.4)

Median duration of follow-up, 

months

15.67 11.99

25th, 75th percentiles 12.1, 18.2 7.4, 15.9

RET-mutant MTC patients previously treated with cabozantinib and/or vandetanib

n 55 143

Objective response (CR + PR)

Percentage (%) 69.1 69.2

95% CI (55.2, 80.9) (61.0, 76.7)

CR n (%) 6 (10.9) 6 (4.2)

PR n (%) 32 (58.2) 93 (65.0)

Duration of response (months)

Median NE NE

95% CI (19.1, NE) (19.1, NE)

Response Status 

Censored, n (%) 29 (76.3) 81 (81.8)

Median duration of follow-up 

(months)

17.45 10.05

25th, 75th Percentiles 12.9, 22.0 5.9, 15.9

Previously treated RET fusion-positive thyroid cancer patients

Efficacy eligible patients

IRC assessment

n 22

Objective response (CR + PR)

Percentage (%) 77.3

95% CI 54.6, 92.2

CR n (%) 2 (9.1)

PR n (%) 15 (68.2)

Duration of response (months)

Median 18.4

95% CI 10.1, NE
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Primary Analysis Set

(PAS)

IRC Assessment

Efficacy Eligible Patients

(IAS)

IRC Assessment

Response status 

Censored, n (%) 9 (52.9)

Median duration of follow-up 

(months)

20.27

25th, 75th Percentiles 12.6, 25.4

Abbreviations: CI = confidence interval; CR = complete response; IRC = Independent Review Committee; 

MTC = medullary thyroid cancer; n = number of participants in the specified category; NE = not evaluable; 

NSCLC = non-small-cell lung cancer; PR = partial response; RET = rearranged-during-transfection.

Data cut-off date: 30 March 2020.

Safety Results: 

Treatment-Emergent Adverse Events 

Most patients (99.2%) experienced at least 1 treatment-emergent adverse event (TEAE) during treatment.

The most common TEAEs, defined as those reported in at least 20% patients, were: 

 dry mouth (40.2%),
 diarrhoea (38.7%),
 hypertension (36.6%),
 alanine aminotransferase (ALT) and aspartate aminotransferase (AST) increased (32.6%),
 fatigue (31.2%),
 constipation (27.1%),
 oedema peripheral (25.7%),
 headache (23.6%),
 nausea (23.5%) and
 blood creatinine increased (20.6%).

Grade ≥3 TEAEs

Grade ≥3 TEAEs were reported in 470 (63%) patients. The most common Grade ≥3 events were hypertension 
(19.2%), ALT increase (9.8%) and AST increase (8.3%).

Table 2 presents TEAEs reported in ≥20% of patients and the corresponding events of Grade ≥3 severity by 
relatedness to study drug.  

Serious Adverse Events

A total of 262 (35.1%) of the 746 patients experienced a treatment-emergent serious adverse event (SAE). The most 
frequently reported serious TEAEs (reported by ≥1% of total patients) were

 pneumonia (3.1%) 
 dyspnoea and hyponatraemia (1.9% each)
 ALT and AST increased (1.6% each)
 abdominal pain (1.5%)
 pleural effusion (1.5%)
 drug hypersensitivity (1.3%)
 diarrhoea (1.2%)
 acute kidney injury and pyrexia (1.1% each)
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Serious TEAEs considered related (assessed by the investigator) to study intervention were reported by 62 
patients (8.3%). The most frequently reported serious TEAEs related to study intervention (reported by ≥1% of total 
patients) were drug hypersensitivity (1.3%) and ALT and AST increased (1.2% each).

Serious TEAEs with fatal outcomes were reported in 25 patients (3.4%), all of which were considered unrelated to 
study intervention.

Table 3 provides details of SAEs and related SAEs.

Deaths

Overall, 104 patients died as of the 30 March 2020 data cut-off. One hundred and three (13.8%) patient deaths were 
deemed as on-study deaths, because they occurred within 28 days of the last dose of study drug: disease 
progression (70 patients), adverse events (AEs; 25 patients) and other/unknown (8 patients).

No deaths were considered related to selpercatinib. No pattern was noted in AEs leading to death; cardiac arrest and 
sepsis were reported in 3 patients each (0.4%), with all other fatal AEs reported in 1 or 2 patients each.

Adverse Events Leading to Treatment Discontinuation or Dose Modification

Forty-five patients (6.0%) permanently discontinued treatment because of an AE, with no predominant pattern 
among the specific AEs reported or any new safety concerns: 16 of the 45 patients (2.1% of all patients treated) 
discontinued selpercatinib because of a treatment-related AE.

Nine AEs led to treatment discontinuation in more than 1 patient:

 ALT increased and sepsis (3 patients each, 0.4%) and
 AST increased, cardiac failure, drug hypersensitivity, fatigue, pericardial effusion, pneumonia and 

thrombocytopenia (2 patients each, 0.3%).

Table 4 provides TEAEs reported as the reason for study drug discontinuation by more than 1 patients.

Two hundred and fifty-one (33.6%) patients had dose reductions due to any AE. The most common TEAEs that led 
to dose reductions were 

 ALT increase (53 patients, 7.1%),

 AST increase (48 patients, 6.4%),

 fatigue (20 patients, 2.7%),

 QT prolongation (19 patients, 2.5%) and

 drug hypersensitivity (17 patients, 2.3%).

Three hundred and thirty-four (44.8%) patients had dose interruptions due to any AE. The most common TEAEs 
that led to dose interruptions were 

 ALT increase (42 patients, 5.6%),
 AST increase and hypertension (each in 37 patients, 5.0%),
 diarrhoea (24 patients, 3.2%),
 pyrexia (20 patients, 2.7%) and 
 electrocardiogram (ECG) QT prolongation (16 patients, 2.1%).

Table 5 provides TEAEs reported as the reason for study drug reduced, and study drug interrupted by more than or 
equal to 2 patients.
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Adverse Events of Special Interest 

Three adverse events of special interest (AESI) identified early in the clinical program were ALT or AST increased, 
drug hypersensitivity and hypertension. All of these AEs are monitorable and are reversible with dose interruptions, 
reductions or discontinuations.

AST/ALT Increased
Aspartate aminotransferase increases were observed in 243 (32.6%) patients. Grade ≥3 ALT and AST elevations 
occurred in 73 (9.8%) and 62 (8.3%) patients respectively. Frequent monitoring of liver function tests, together with 
the implementation of a dose-modification strategy when the elevations occurred, allowed most patients with 
AST/ALT increases to experience normalised AST/ALT and continue selpercatinib. Permanent discontinuation of 
study drug due to AST/ALT increases occurred for 5 patients. Dose modification details for the patients with 
increases in ALT or AST were

 ALT increased: 42 (5.6%) patients had dose interruption and 53 (7.1%) patients had dose reduction and 
 AST increased: 37 (5.0%) patients had dose interruption and 48 (6.4%) patients had dose reduction.

Hypersensitivity
Hypersensitivity was analysed as a composite term including the Medical Dictionary for Regulatory Activities 
(MedDRA) preferred terms (PTs) of ‘hypersensitivity’ and ‘drug hypersensitivity.’

Hypersensitivity was noted in 39 (5.2%) patients, most of these events were observed in NSCLC patients (n=31).

Of the 39 patients,
 13 (1.7%) patients experienced ≥ Grade 3 events,
 31 (4.2%) patients had hypersensitivity related to study drug,
 14 (1.9%) patients had SAEs of hypersensitivity, all of which were related to the study drug and
 26 patients (3.5%) underwent dose reduction, 6 patients (0.8%) underwent dose interruption and 3 patients 

(0.4%) had study-drug discontinuation as the most significant action taken.

Hypertension
The composite term of Hypertension was analysed using MedDRA PTs ‘hypertension’, ‘blood pressure increased’ 
and ‘blood pressure abnormal’ for overall incidence.

Hypertension (composite term) was reported in 279 patients (37.4%), of whom 

 145 (19.4%) patients had Grade ≥3 hypertension,
 Hypertension (PT) and blood pressure increased (PT) were considered related to study drug in 190 (25.5%) 

and 7 (0.9%) patients respectively,
 37 (5.0%) patients had dose interruption and 10 (1.3%) patients had a dose reduction due to hypertension 

(PT) and
 1 of 746 (0.1%) patients had a dose interruption due to blood pressure increased (PT), and none had a dose 

reduction. One patient discontinued from the study due to hypertension (PT).

Other Notable Event: Electrocardiogram QT Prolongation

Electrocardiogram QT prolonged was a notable AE that was reported in 135 (18.1%) patients, of which 
 30 (4.0%) patients had events ≥Grade 3,
 no torsades de pointes were reported,
 no patient discontinued treatment due to QT prolongation and

 16 (2.1%) patients had dose interruption and 19 (2.5%) patients had dose reduction due to QT prolongation.

Table 6 provides details of AESIs and notable events.
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Clinical Laboratory Evaluation

Laboratory evaluations did not reveal major trends, aside from the observed elevations in AST and ALT, that were 

mostly Grade 1 and Grade 2 and were reversible. The most common (reported ≥5% of patients) Grade 3/4 

treatment-emergent laboratory abnormalities were 

 lymphocyte count decreased (114 patients [16.1%]),

 ALT elevations (78 patients [10.6%]),

 AST elevations (66 patients [9.0%]) and

 sodium decreased (63 patients [8.5%]).

Table 7 provides a summary of the treatment-emergent abnormal laboratory values.

Table 2. Overall Incidence of TEAEs in ≥20% of Patients in Decreasing Order of Frequency

Safety Population

MedDRA Preferred Term

All Patients (N = 746)

TEAEs

Any Grade

Drug-Related 

TEAEs 

Any Grade

TEAEs of 

Severity 

Grade ≥3

Drug-Related 

TEAEs of Severity 

Grade ≥3

Patients with any TEAEs, n (%) 740 (99.2) 690 (92.5) 470 (63.0) 239 (32.0)

Dry mouth 300 (40.2) 265 (35.5) 0 (0.0) 0 (0.0)

Diarrhoea 289 (38.7) 163 (21.8) 26 (3.5) 12 (1.6)

Hypertension 273 (36.6) 190 (25.5) 143 (19.2) 93 (12.5)

Aspartate aminotransferase increased 243 (32.6) 196 (26.3) 62 (8.3) 47 (6.3)

Alanine aminotransferase increased 243 (32.6) 197 (26.4) 73 (9.8) 60 (8.0)

Fatigue 233 (31.2) 144 (19.3) 11 (1.5) 8 (1.1)

Constipation 202 (27.1) 97 (13.0) 4 (0.5) 2 (0.3)

Oedema peripheral 192 (25.7) 108 (14.5) 2 (0.3) 0 (0.0)

Headache 176 (23.6) 65 (8.7) 11 (1.5) 3 (0.4)

Nausea 175 (23.5) 75 (10.1) 5 (0.7) 2 (0.3)

Blood creatinine increased 154 (20.6) 88 (11.8) 1 (0.1) 0 (0.0)

 Abbreviations: AE = adverse event; CTCAE = Common Terminology Criteria for Adverse Events; 

MedDRA = Medical Dictionary for Regulatory Activities; N = number of patients treated; n = number of patients in 

specific category; TEAE = treatment-emergent adverse event.  

 Notes: Percentage is calculated using the number of patients in the column heading as the denominator. TEAEs are 

defined as adverse events that started on or after the first administration of study drug. Patients are counted once within 

each preferred term. Patients with multiple severity ratings for a given AE are counted once under the maximum 

severity. Related events are those judged by the investigator as related to the study drug. Severity grade assignment 

based on CTCAE version 4.03: Grade 3 (severe), Grade 4 (life-threatening/debilitating), Grade 5 (fatal). Reported AE 

terms were coded using MedDRA version 21.0.
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Table 3. Overall Incidence of SAEs in ≥1% of Patients in Decreasing Order of Frequency

Safety Population

MedDRA Preferred Term

All Patients (N = 746)

Total Patient Incidence of 

Treatment-Emergent SAEs by 

Frequency (≥1% patients)

Total Patient Incidence of 

Treatment-Related 

Treatment-Emergent SAEs

Patients with any SAEs n (%) 262 (35.1) 62 (8.3)

Pneumonia 23 (3.1) 0

Dyspnoea 14 (1.9) 0

Hyponatraemia 14 (1.9) 0

Alanine aminotransferase increased 12 (1.6) 9 (1.2)

Aspartate aminotransferase increased 12 (1.6) 9 (1.2)

Abdominal pain 11 (1.5) 2 (0.3)

Pleural effusion 11 (1.5) 0

Drug hypersensitivity 10 (1.3) 10 (1.3)

Diarrhoea 9 (1.2) 3 (0.4)

Acute kidney injury 8 (1.1) 0

Pyrexia 8 (1.1) 2 (0.3)

Abbreviations: AE = adverse event; MedDRA = Medical Dictionary for Regulatory Activities; N = number of patients treated; n 

= number of patients in specific category; SAE = serious adverse event; TEAE = treatment-emergent adverse event.

Notes: Percentage is calculated using the number of patients in the column heading as the denominator. TEAEs are defined as 

AEs that started on or after the first administration of study drug. Patients are counted once within each preferred term. 

Reported AE terms were coded using MedDRA Version 21.0.

Table 4. Treatment-Emergent Adverse Events Reported as Reason for Study Treatment 

Discontinuation

Safety Population

MedDRA Preferred Term

All Patients (N = 746)

TEAEs of Any Grade

n (%)

Patients with TEAEs with study drug permanently 

discontinued
45 (6.0)

TEAEs leading to discontinuation in more than 1 patient

ALT increased 3 (0.4)

Sepsis 3 (0.4)

AST increased 2 (0.3)

Cardiac failure 2 (0.3)

Drug hypersensitivity 2 (0.3)

Fatigue 2 (0.3)

Pericardial effusion 2 (0.3)

Pneumonia 2 (0.3)

Thrombocytopenia 2 (0.3)
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Abbreviations: ALT = alanine aminotransferase; AST = aspartate aminotransferase; N = number of patients in the safety 

population; n = number of patients within category; TEAE = treatment-emergent adverse event.

Table 5. Treatment-Emergent Adverse Events Reported as Reason for Study Drug Reduced and 

Study Drug Interrupted

Safety Population

MedDRA Preferred Term

All Patients (N = 746)

n (%)

Patients with TEAEs with Dosage Reduced 251 (33.6)

Most common (≥2%) TEAEs leading to dose reduction

ALT increased 53 (7.1)

AST increased 48 (6.4)

Fatigue 20 (2.7)

Electrocardiogram QT prolonged 19 (2.5)

Drug hypersensitivity 17 (2.3)

Patients with TEAEs with Study Drug Interrupted 334 (44.8)

Most common (≥2%) TEAEs leading to dose interruption

ALT increased 42 (5.6)

AST increased 37 (5.0)

Hypertension 37 (5.0)

Diarrhoea 24 (3.2)

Pyrexia 20 (2.7)

Electrocardiogram QT prolonged 16 (2.1)

Abbreviations: AESI = adverse event of special interest; ALT = alanine aminotransferase; AST = aspartate aminotransferase; N = 

number of patients in the safety population; n = number of patients within category; TEAE = treatment-emergent adverse

event.

Table 6. Overall Incidence of AESIs and Notable event

Safety Population

MedDRA Preferred Term

All Patients (N = 746)

TEAEs of Any Grade

n (%)

TEAEs of Severity Grade ≥3

n (%)

AESI

ALT Increase 243 (32.6) 73 (9.8)

AST Increase 243 (32.6) 62 (8.3)

Hypersensitivity 39 (5.2) 13 (1.7)

Hypertension 279 (37.4) 145 (19.4)

Other Notable Event

Electrocardiogram QT Prolongation 135 (18.1) 30 (4.0)

Abbreviations: AESI = adverse event of special interest; ALT = alanine aminotransferase; AST = aspartate aminotransferase; N = 

number of patients in the safety population; n = number of patients within category; TEAE = treatment-emergent adverse 

event.
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Table 7. Summary of Incidence of Treatment-Emergent Abnormal Laboratory Tests, Reported in Greater ≥20% of the Total Population, 

Safety Population

Laboratory Test

Total (N = 746)

N1
Grade 3-4

n (%)

All Grades

n (%)

Aspartate aminotransferase increased 737 66 (9.0) 405 (55.0)

Alanine aminotransferase increased 737 78 (10.6) 365 (49.5)

Lymphocyte count decreased 710 114 (16.1) 328 (46.2)

Glucose increased 737 14 (1.9) 336 (45.6)

Calcium decreased 737 30 (4.1) 335 (45.5)

Albumin decreased 736 10 (1.4) 331 (45.0)

WBC count decreased 737 14 (1.9) 324 (44.0)

Creatinine increasea 737 9 (1.2) 288 (39.1)

Alkaline phosphatase increased 737 19 (2.6) 271 (36.8)

Platelets decreased 737 22 (3.0) 254 (34.5)

Sodium decreased 737 63 (8.5) 226 (30.7)

Total cholesterol increased 722 1 (0.1) 222 (30.7)

Potassium increased 737 11 (1.5) 195 (26.5)

Glucose decreased 737 6 (0.8) 193 (26.2)

Magnesium decreased 734 4 (0.5) 188 (25.6)

Total bilirubin increased 737 16 (2.2) 181 (24.6)

Neutrophil count decreased 715 22 (3.1) 152 (21.3)

Haemoglobin decreased 737 14 (1.9) 152 (20.6)

Abbreviations: CTCAE = Common Terminology Criteria for Adverse Events; MTC = medullary thyroid cancer; n = number of participants in the specified category; N1 = 

number of patients with at least a baseline result and 1 postbaseline result, used as denominators for the percentages; NSCLC = non-small-cell lung cancer; RET = rearranged-

during-transfection; WBC = white blood cell.

Note: Percentage is calculated based on the number of patients in the corresponding safety analysis set (N) with baseline assessment and at least one post-baseline assessment as 

the denominator (n’).

The worst post-baseline severity grade is used for every subject.

Toxicity grade assignment based on CTCAE (Version 4.03).
a Toxicity grade assignment based on CTCAE (Version 5.0).

Treatment-emergent post-baseline grade is a grade that is worse than baseline grade for a given parameter in either direction of increase or decrease.
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Conclusions: 

As of the data cut-off date, 746 participants with advanced solid tumours have been treated. Cancer types include 

RET fusion-positive NSCLC (46.2%), RET-mutant MTC (42.2%), RET fusion-positive other tumours (3.8%) and

Other tumours (2.1%).

Based on IRC assessments, the ORR was 63.8% (95% CI: 53.9, 73) in RET fusion-positive NSCLC patients 

previously treated with platinum-based chemotherapy, 69.1% (95% CI: 55.2, 80.9) in RET-mutant MTC patients 

previously treated with cabozantinib and/or vandetanib and 77.3% (95% CI: 54.6, 92.2) in previously treated RET

fusion-positive thyroid cancer patients.

The vast majority of patients (87.5%) received the proposed starting dose of selpercatinib 160 mg BID, suggesting 

that the safety experience to date reflects the expected real-world use.

The AE profile of selpercatinib was manageable, with low rate of treatment discontinuations due to an AE (6.0%). 

When dose interruptions due to AEs (44.8%) or reductions due to AEs (33.6%) occurred, most patients recovered 

and continued treatment.

Selpercatinib was well tolerated across all tumour types studied, with a safety profile characterised by recognisable 

toxicities, which can be monitored, with dose interruption or addressed through dose reduction or concomitant 

medication.

In summary, the results from this study indicate that selpercatinib leads to clinically meaningful, durable responses 

in patients with RET fusion-positive NSCLC who require systemic therapy following prior treatment with 

immunotherapy and/or platinum-based chemotherapy and RET-mutant MTC who require systemic therapy 

following prior treatment with cabozantinib and/or vandetanib and RET fusion-positive thyroid cancer who require 

systemic therapy following prior treatment with sorafenib and/or Lenvatinib.
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