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Summary

Background—The selective TRK inhibitor larotrectinib was approved for paediatric and adult

patients with advanced TRK fusion-positive solid tumours based on a primary analysis set of 55

patients. The aim of our analysis was to explore the efficacy and long-term safety of larotrectinib
in a larger population of patients with TRK fusion-positive solid tumours.

Methods—~Patients were enrolled and treated in a phase 1 adult, a phase 1/2 paediatric, or a
phase 2 adolescent and adult trial. Some eligibility criteria differed between these studies. For this
pooled analysis, eligible patients were aged 1 month or older, with a locally advanced or
metastatic non-CNS primary, TRK fusion-positive solid tumour, who had received standard
therapy previously if available. This analysis set includes the 55 patients on which approval of
larotrectinib was based. Larotrectinib was administered orally (capsule or liquid formulation), on a
continuous 28-day schedule, to adults mostly at a dose of 100 mg twice daily, and to paediatric
patients mostly at a dose of 100 mg/m? (maximum of 100 mg) twice daily. The primary endpoint
was objective response as assessed by local investigators in an intention-to-treat analysis.
Contributing trials are registered with ClinicalTrials.gov, NCT02122913 (active not recruiting),
NCT02637687 (recruiting), and NCT02576431 (recruiting).

Findings—Between May 1, 2014, and Feb 19, 2019, 159 patients with TRK fusion-positive
cancer were enrolled and treated with larotrectinib. Ages ranged from less than 1 month to 84
years. The proportion of patients with an objective response according to investigator assessment
was 121 (79%, 95% CI 72-85) of 153 evaluable patients, with 24 (16%) having complete
responses. In a safety population of 260 patients treated regardless of TRK fusion status, the most
common grade 3 or 4 larotrectinib-related adverse events were increased alanine aminotransferase
(eight [3%] of 260 patients), anaemia (six, 2%), and decreased neutrophil count (five [2%]). The
most common larotrectinib-related serious adverse events were increased alanine aminotransferase
(two [<1%] of 260 patients), increased aspartate aminotransferase (two [<1%]), and nausea (two
[<1%]). No treatment-related deaths occurred.

Interpretation—These data confirm that TRK fusions define a unique molecular subgroup of
advanced solid tumours for which larotrectinib is highly active. Safety data indicate that long-term
administration of larotrectinib is feasible.

Funding—Bayer and Loxo Oncology.
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Introduction

Methods

The tropomyosin receptor kinase family of proteins TRKA (high-affinity nerve growth
factor receptor), TRKB (BDNF/NT-3 growth factors receptor), and TRKC (NT-3 growth
factor receptor) are encoded by the neurotrophic receptor tyrosine kinase genes (NTRKZ,
NTRKZ, and NTRKS3, respectively). TRK fusions (fusions between one of the NTRK genes
and a 5’ partner gene) arise from intrachromosomal or interchromosomal rearrangements
that collectively lead to the expression of a chimeric oncoprotein characterised by ligand-
independent kinase activation, which consequently drives oncogenesis.12 TRK fusions are
found in various adult and paediatric cancers. These cancers include rare tumours (eg,
mammary analogue secretory carcinoma,? secretory breast carcinoma,* infantile
fibrosarcoma,® and cellular congenital mesoblastic nephroma®) in which TRK fusions are
found in the majority of cases, and more common cancers (eg, lung, breast, and
gastrointestinal carcinomas, melanomas, and sarcomas)’ in which TRK fusions are found at
lower frequencies. TRK fusions can be identified by DNA-based or RNA-based next-
generation sequencing, or other assays such as fluorescence in-situ hybridisation (FISH) or
immunohistochemistry.1:8

We previously reported? the activity and safety of larotrectinib, a highly selective and potent
TRK inhibitor, in the first 55 consecutively enrolled adult and paediatric patients with TRK
fusion-positive cancer who were treated across one of three clinical trials (primary analysis
set). In this analysis, the proportion of patients with response according to independent
review was 41 (75%) of 55 patients and 44 (80%) of 55 patients by investigator assessment.
Based on these data, larotrectinib became the first tyrosine kinase inhibitor to be granted
approval by the US Food and Drug Administration (FDA) and the European Medicines
Agency for a tumour-agnostic indication; specifically, the treatment of adult and paediatric
patients with advanced solid tumours that harbour an N7RK gene fusion. The multikinase
inhibitor entrectinib9 has similarly been approved by the US FDA and the Japanese
Ministry of Health, Labour, and Welfare for the treatment of patients with NTRK fusion-
positive disease in a tumour-agnostic manner, and TRK inhibitors targeting acquired on-
target resistance are in development.11:12

At the time of the previous prespecified analysis for larotrectinib, the median duration of
response and progression-free survival had not been reached. Furthermore, little
representation of several common cancer types including lung, melanoma, colon, and breast
cancer in the primary analysis set made interpretation of efficacy challenging in these
tumour types. Finally, long-term safety was unknown. To address these limitations, we
report an expanded pooled efficacy analysis of 159 patients with TRK fusion-positive cancer
treated with larotrectinib, and a safety analysis of 260 patients who received larotrectinib
regardless of TRK fusion status.

Study design and participants

The protocols for the three individual clinical studies detailing full eligibility criteria and the
statistical analysis plan for the integrated analysis have been previously reported.® Briefly,

Lancet Oncol. Author manuscript; available in PMC 2020 December 01.
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eligible patients were aged 1 month or older, had a locally advanced or metastatic solid
tumour, had received standard therapy previously (if available), and had adequate organ
function. Eligibility criteria in relation to life expectancy, performance status, comorbidities
and previous treatments not permitted or permitted (and washout periods), and laboratory
test values required to assess eligibility varied across the contributing studies and are
detailed in the individual trial protocols. Patients with both treated and untreated brain
metastases were eligible, provided these metastases were not symptomatic. Patients with
primary CNS tumours were eligible for the trials, but were excluded from the current
analysis, which was focused on patients with Response Evaluation Criteria in Solid Tumours
(RECIST)-measurable disease. TRK fusion positivity was determined by locally obtained
molecular testing using either next-generation sequencing, FISH, or reverse transcriptase
PCR. An implied TRK fusion based on £T7V6 break-apart FISH positivity was considered
acceptable for patients with infantile fibrosarcoma because N7TRK3was the only gene fusion
partner reported with £7V6 in infantile fibrosarcoma and given the high frequency of
ETV6-NTRK3fusions in this disease.?

All studies were done in accordance with the standard of good clinical practice, the
principles expressed in the Declaration of Helsinki, and all applicable country and local
regulations. Protocols were approved by an institutional review board or independent ethics
committee at each investigative site. All patients (or parents or guardians of minor patients)
provided written informed consent before the initiation of any study-related procedures.

Larotrectinib was administered orally (capsule or liquid formulation), continuously, on a 28-
day schedule. In the phase 2 study, all adult and adolescent patients received the
recommended starting dose of 100 mg twice daily. In the phase 1 studies, several patients
were included from the dose escalation stage; the starting doses of larotrectinib are
summarised in the appendix (p 1). The majority of paediatric patients (43 [83%] of 52)
received 100 mg/m? per dose (maximum of 100 mg) twice daily, with a minority (nine
[16%] of 52 patients) receiving other doses (appendix p 1). Larotrectinib was administered
until disease progression, withdrawal of the patient from the study, or the occurrence of an
unacceptable level of adverse events. The criteria for removal of patients from therapy or
assessment, and for dose modification, are specified in the individual trial protocols
(appendix pp 22-743).

Patients with progressive disease could continue larotrectinib if, in the opinion of the site
investigator, they continued to derive clinical benefit, and continuation of treatment was
approved by the funder. For example, a patient with asymptomatic RECIST progression in a
solitary site could receive radiotherapy or surgery as per investigator discretion if this
particular lesion was amenable to local therapy; continued disease control at other sites
would warrant larotrectinib continuation. In patients who had surgical resection for local
control, if the surgery resulted in negative margins and study treatment was stopped, patients
were permitted to restart larotrectinib if they had progressive disease, after discussion with
the medical monitor.

Lancet Oncol. Author manuscript; available in PMC 2020 December 01.
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Tumours were assessed radiographically by investigators using CT, PET, or MRI at baseline,
every 8 weeks for 1 year, every 12 weeks thereafter, and for paediatric patients every 6
months after 2 years of treatment, in the absence of progressive disease. Tumour responses
were confirmed by a second scan at least 28 days after the criteria for response were first
met. Adverse events were graded according to the National Cancer Institute Common
Terminology Criteria for Adverse Events, version 4.03, and were monitored throughout the
studies. Laboratory monitoring was done throughout cycle 1 and on day 1 of each cycle
thereafter. The safety assessment period was from the date informed consent was obtained
until at least 28 days after the last dose of larotrectinib was administered.

The primary endpoint was objective response as assessed by local investigators according to
RECIST, version 1.1,13 in the full analysis set, defined as patients with tumours harbouring a
documented NTRK fusion, one or more measurable lesions at baseline, and who had
received one or more doses of larotrectinib, analysed according to the intention-to-treat
principle. Independent review committee assessment of the full analysis set was not done for
patients included by the data cutoff date (ie, Feb 19, 2019). The proportion of patients with
response was calculated as the total proportion of patients with a best overall response of
complete or partial response. Secondary endpoints were duration of response, defined as the
time from the start date of the initial response to the date of disease progression or death;
progression-free survival, defined as the time from the date of the first dose of larotrectinib
to the earliest date of documented disease progression or death; time to response, defined as
the time from the date of the first dose of larotrectinib to the first documentation of an
objective response that was subsequently confirmed by repeat imaging; and overall survival,
defined as the time from the date of first dose of larotrectinib to death.

Statistical analysis

No formal sample size calculation was done for this pooled analysis. The efficacy
population included all RECIST-evaluable patients with locally identified TRK fusion-
positive, non-CNS primary tumours, who had received at least one dose of larotrectinib at
the time of data cutoff (Feb 19, 2019; n=159). Patients who had not yet had at least one post-
baseline response assessment, but were continuing on therapy (n=6), were not included in
the overall response assessment, but were included in progression-free and overall survival
calculations. Two-sided 95% exact binomial Cls for the proportion of patients with response
were calculated using the Clopper-Pearson method. Patients who had surgical resection post-
larotrectinib initiation who had no viable tumour cells and negative margins, in addition to
having no remaining radiographic evidence of disease (defined as a pathological complete
response), were considered to have had a complete response consistent with RECIST,
version 1.1. Rates for time-to-event endpoints were summarised descriptively using the
Kaplan-Meier method with 95% Cls calculated using Greenwood’s formula. The assessment
of response in patients with brain metastases at baseline was a post-hoc exploratory
subgroup analysis.

The previously reported analysis,® which formed the basis of the initial approval of
larotrectinib by the US FDA, included the first 55 consecutively enrolled patients across the

Lancet Oncol. Author manuscript; available in PMC 2020 December 01.
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three studies with TRK fusion-positive tumours that could be assessed according to RECIST,
version 1.1, and who had received one or more doses of larotrectinib (primary analysis set).
This updated integrated, pooled efficacy analysis included an additional 104 patients
fulfilling these criteria (supplemental analysis set). To more fully explore the safety of
larotrectinib, the safety population included all patients enrolled in one of the three clinical
studies, who received at least one dose of larotrectinib, regardless of TRK fusion status
(n=260).

Statistical analyses were done with SAS, version 9.4.

The clinical studies contributing patients to this pooled analysis are registered with
ClinicalTrials.gov, NCT02122913 (active, not recruiting), NCT02637687 (recruiting), and
NCT02576431 (recruiting).

Role of the funding source

Results

As previously described,® the phase 1 adult study was designed by the original funder, Loxo
Oncology. The phase 1/2 paediatric studyl4 was designed by TWL, SGD, LM, ASP, and
DSH, and the original funder. The phase 2 study involving adolescents and adults was
designed by ADr, DMH, and the original funder. The current funders, Bayer, and Loxo
Oncology, a wholly owned subsidiary of Eli Lilly and Company, collected the data, and
analysed and interpreted these data in collaboration with the authors. The current funders
commissioned medical writing services to support the drafting of this Article. ADr, DMH,
and DSH had full access to all the data and had final responsibility for the decision to submit
for publication.

From May 1, 2014, to Feb 19, 2019, 159 patients with TRK fusion-positive, non-CNS solid
tumours were enrolled and treated with larotrectinib (figure 1; appendix pp 2-3; the
combined efficacy population included 55 patients from the primary analysis set and 104
patients from the supplemental analysis set). Baseline characteristics of all patients are
summarised in table 1 and the appendix (pp 4-5, 16). Fusions involved NTRKI, NTRK2,
and NTRKS3. 29 distinct upstream fusion partners were identified (appendix p 5).

Durations of treatment ranged from 003 to 47-2 months, with treatment ongoing. At the
time of data analysis, 102 (64%) of 159 patients with TRK fusion-positive cancer remained
on treatment (figure 1; appendix pp 1, 17). 23 (14%) of 159 patients received treatment
beyond progression because, in the opinion of the site investigator, they continued to derive
clinical benefit.

At data cutoff, of the 159 patients with TRK-fusion positive tumours, 153 were evaluable for
response, with the remaining six awaiting an initial response assessment while continuing on
study (table 2). 121 (79%, 95% CI 72-85) of 153 patients had an objective response. 24
(16%) of 153 patients had a complete response, and 97 (63%) had a partial response. 19
(12%) had stable disease, and nine (6%) had progressive disease. Response was not
determined in four (3%) patients because of withdrawal for clinical deterioration before an
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initial response assessment. Excluding patients with unconfirmed responses, the proportion
of evaluable patients with a confirmed response was 108 (77%) of 140. Responses were
observed in adult and paediatric patients—74 (73%) of 102 and 47 (92%) of 51 evaluable
patients, respectively— with a wide range of tumor types (figure 2; appendix pp 6, 18) and
regardless of NTRK fusion gene (appendix p 19). The proportion of patients with responses
and duration of response by individual tumour type are shown in table 3. The median time to
response was 1-8 months (IQR 1-7-1.9; range 0-9-6-1), consistent with the first protocol-
mandated response assessment at 8 weeks (time to response for individual patients, appendix
p 17). The proportions of patients with a response in the primary and supplemental analysis
sets were similar—44 (80%) of 55 patients and 77 (79%) of 98 patients, respectively—
according to investigator assessment (appendix p 7).

Although baseline brain imaging in asymptomatic patients was not required as per the
protocol, 13 (8%) of 159 patients were known to have brain metastases before enrolment.
Tumour types in these patients included lung cancer (n=6), thyroid cancer (n=4; one non-
evaluable because of insufficient time on study), melanoma (n=2), and breast cancer (n=1).
Including all sites of disease, in a post-hoc exploratory analysis of evaluable patients with
brain metastases, the proportion of patients with a response was nine (75%) of 12 patients
(appendix p 8). Only three of 12 patients with evaluable intracranial disease had measurable
intracranial disease at baseline; in these patients, best intracranial responses included one
complete response, one partial response (46% reduction in target tumour size; RECIST,
version 1.1), and one stable disease (14% reduction in target tumour size). One patient with
non-target intracranial disease at baseline progressed in the brain after 2 months of
treatment.

In the overall population, at a median follow-up of 12-9 months (IQR 5:7-23-1), 25
progression events occurred in 108 (23%) patients with confirmed responses, and the median
duration of response was 35-2 months (95% CI 22-8-not estimable [NE]; figure 3). At 12
months, an estimated 80% (95% CI 71-89) of responses were ongoing. The longest duration
of response (44-2 months and ongoing) was in the first patient with a TRK fusion-positive
sarcoma who was treated with larotrectinib.1> With 47 events (30%) in 159 patients, the
median progression-free survival was 28-3 months (95% CI 22-1-NE; figure 3) with a
median follow-up of 11-1 months (IQR 5-5-22-1). The estimated proportion of patients who
were progression-free at 12 months was 67% (95% CI 58-76). At a median follow-up of
13-9 months (IQR 6:5-24-9), 23 (14%) of 159 patients had died (due to disease progression
in 17, bleeding from stoma in one, bowel perforation secondary to colon cancer progression
in one, and with reason not reported or missing in four), and the median overall survival was
44.4 months (95% CI 36-5—-NE; appendix p 20).The estimated proportion of patients
surviving at 12 months was 88% (95% CI 83-94).

The median duration of follow-up in the 44 patients with confirmed responses in the primary
analysis set of 55 patients was 25- 9 months (IQR 21-0-32-1). With progression events in 17
(39%) of the 44 patients, the median duration of response in the primary analysis set was
similar to that of the overall efficacy population at 35-2 months (95% CI 21-2-NE, appendix
p 20) in an exploratory analysis. The median progression-free survival in the primary
analysis set was also similar to the overall efficacy population at 25-8 months (95% CI 9-9—
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NE, appendix p 21), with a median follow-up of 27-6 months (IQR 22-8-35:8), as was the
median overall survival (median 44-4 months, 95% CI 36-5-NE; median follow-up 28-5
months [IQR 24-8-35.0]; appendix p 21) in an exploratory analysis.

In the expanded safety population of 260 patients, no new larotrectinib safety signals were
identified (appendix pp 9-11). This was also the case in the subset of paediatric patients with
TRK fusion-positive tumours (appendix p 12). Adverse events were primarily grade 1 and 2
(table 4) and the pattern and frequency were similar across adult and paediactric age groups
(appendix pp 9-12). In total, 101 (39%) and 17 (7%) of 260 patients had grade 3 or 4
treatment-emergent adverse events, respectively. The most common grade 3 or worse
treatment-emergent adverse events (regardless of attribution) were anaemia (25 [10%] of
260 patients) and decreased neutrophil count (14 [5%]; table 4). The most common
treatment-emergent serious adverse events were pneumonia (six [2%] of 260 patients),
pyrexia (six [2%]), abdominal pain (five [2%]), and diarrhoea (five [2%]; appendix p 13-
14).

Grade 3 or 4 larotrectinib-related adverse events were infrequent, being reported in 33 (13%)
and two (<1%) of 260 patients, respectively (table 4). The most common were increased
alanine aminotransferase (eight [3%] of 260 patients), anaemia (six [2%]), and decreased
neutrophil count (five [2%]). 13 (5%) of 260 patients had serious adverse events related to
larotrectinib (appendix p 15). The most common were increased alanine aminotransferase
(two [<1%] of 260 patients), increased aspartate aminotransferase (two [<1%]), and nausea
(two [<1%]). Treatment-emergent adverse events associated with death occurred in 14 (5%)
of 260 patients overall (appendix pp 9-11) and in six (4%) of 159 of patients in the efficacy
population with TRK fusion-positive cancer. These were predominantly secondary to
disease progression and none were deemed to be related to larotrectinib.

Doses were reduced because of adverse events in 22 (8%) of 260 patients overall and in 13
(8%) of 159 patients with TRK fusion-positive cancer. Dose discontinuation because of
treatment-related adverse events occurred in six (2%) of 260 patients (alanine
aminotransferase increased, amylase increased, aspartate aminotransferase increased,
electrocardiogram QT prolonged, enterocutaneous fistula, lipase increased, muscular
weakness, and nausea, recognising that more than one cause could be listed per patient); two
of the six patients who discontinued had TRK fusion-positive cancer.

Discussion

In an expanded population of 159 adult and paediatric patients with TRK fusion-positive
solid tumours, we confirmed the tumour-agnostic activity of larotrectinib, as shown by the
high proportion of patients with an objective response, consistent with our previous analysis.
9 This population is nearly three times the size of that previously reported and provides
additional efficacy data in several common tumour types that were underrepresented in the
initial dataset.

With longer follow-up than our previous report, this analysis has more fully characterised
the durability of disease control with larotrectinib. In the overall population, the median
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duration of response was 35-2 months and the median progression-free survival was 28-3
months. Despite the majority of patients having received previous therapy and the
underlying heterogeneity of tumour types treated, this durability of disease control compares
favourably with that achieved by many other tyrosine kinase inhibitors in oncogene-addicted
cancers,16-18 and is even broadly similar to outcomes achieved with third-generation ALK
inhibitors in a more homogenous population of treatment-naive patients with ALK fusion-
positive non-small-cell lung cancer.1?

Although the majority of tumour types that harbour TRK fusions do not typically have
tropism to CNS metastasis, a minority do, including lung cancer, thyroid cancer, and
melanoma. For patients with such tumours, we present data suggesting that larotrectinib
achieved similar overall treatment outcomes in patients with preexisting CNS metastases as
in those without. These data, combined with the reported intracranial responses,2021 suggest
that larotrectinib is active within the CNS. The accrual of patients with primary CNS
tumours is ongoing and outcome data will be published separately.

The expanded safety analysis in 260 patients treated with larotrectinib confirms the
favourable tolerability profile of this agent, including in individual patients with longer
treatment durations compared with our previous report. The proportion of patients with TRK
fusion-positive cancer who had a dose reduction because of adverse events was 8%, which is
lower than the originally reported 15% in the primary analysis set. Moreover, treatment
discontinuation because of a drug-related adverse event occurred in only 2% of the overall
population. No new safety signals were identified and treatment-emergent adverse events
potentially attributable to TRK inhibition (eg, weight gain and dizziness) were not common
and mostly of low grade (grade 1 or 2). Characterising a safety profile with more protracted
larotrectinib use and identifying any unique delayed consequences, or lack thereof, in
paediatric patients are areas of ongoing monitoring.22

In terms of resistance to larotrectinib, we previously reported possible contributory factors in
patients with primary progressive disease.® We also identified mechanisms of acquired
resistance in patients with larotrectinib-treated TRK fusion-positive tumours, including the
emergence of N7RK kinase domain mutations or bypass tract activation.?23 Early clinical
data suggest that particular on-target resistance mechanisms might be overcome by next-
generation TRK inhibitors, such as selitrectinib and repotrectinib.11.12

A limitation of the current study is that patients were derived from single-group trials, with
no comparators. However, the activity of larotrectinib in patients with TRK fusion-positive
cancer with no other effective treatment options would mean that randomised controlled
trials in disease-specific settings would probably be unethical. An additional limitation is
that for many tumour types, relatively small numbers of patients have been treated with
larotrectinib. The ongoing NCT02576431 and NCT02637687 trials will further increase the
number of adult and paediatric patients studied in disease-specific settings.

In conclusion, this expanded analysis confirms that TRK fusions define a unique molecular
subgroup of advanced solid tumours in children and adults for which larotrectinib is highly
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active and amenable to long-term administration. Testing for TRK fusions in the clinic
remains crucial to identify patients likely to benefit from treatment with this agent.8:24.25

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in context
Evidence before this study

We searched PubMed and major congress abstracts (including those from meetings of the
American Society of Clinical Oncology and the American Association for Cancer
Research) using the terms “TRK or NTRK?”, “fusion or rearrangement”, “cancer” and
“treatment”. We did not restrict our search by publication date or language. The results of
this search showed that TRK inhibition with the first-generation TRK inhibitors
larotrectinib or entrectinib was active in TRK fusion-positive cancers of various
histologies. Both drugs had been approved by multiple regulatory agencies for the
treatment of TRK fusion-positive cancers in both adult and paediatric populations.

The next-generation TRK inhibitors selitrectinib or repotrectinib showed preliminary
activity in small series that included patients with resistance to first-generation TRK
inhibitors.

Added value of this study

In the initial analysis of the first 55 consecutively enrolled adult and paediatric patients
with TRK fusion cancer who were treated with larotrectinib, the durability of benefit and
long-term safety had not been fully characterised.

This expanded efficacy analysis includes data on the durability of disease control in a
combined efficacy population almost three times larger than previously reported.
Additionally, our expanded safety analysis in 260 patients confirms the favourable
tolerability profile of larotrectinib, including in patients with longer treatment durations.

Implications of all the available evidence

TRK fusions define a unique molecular subgroup of advanced solid tumours for which
the activity of larotrectinib is highly durable. Long-term safety is favourable. Our
findings underscore the need to test for TRK fusions in the clinic with assays that are best
poised to identify these alterations.
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NCT02122913 (adults, phase 1)

12 patients contributed to efficacy analysis
8 in the primary analysis set
4 inthe supplemental analysis set

NCT02637687 (children, phase 1/2)

50 patients contributed to efficacy analysis
12 in the primary analysis set
38 in the supplemental analysis set

NCT02576431 (adults and children, phase 2)
97 patients contributed to efficacy analysis

35 inthe primary analysis set

62 in the supplemental analysis set

|

Figure 1: Trial profile

4

159 treated patients with TRK fusion-positive
tumours in the efficacy analysis set
55 in the primary analysis set
104 in the supplemental analysis set

57 discontinued treatment
36 disease progression
5 patient decision
2 adverse events
2 physician decision
2 protocol deviation
2 died
8 other reasons*

h 4

102 remained on treatment

Three trials contributed patients to this analysis. The contributing trials did not have a
prescreening component with central molecular testing; data on the number of patients
screened for TRK fusions by local testing are consequently not available. The primary
analysis set comprises those original patients included in the primary report with longer
follow-up. The supplemental analysis set comprises the additional patients included in this
Article. *Seven patients stopped treatment after surgery with curative intent.
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Figure 2: Waterfall plot of the maximum percentage change in tumour size according to tumour
type
The waterfall plot excludes four patients who had clinical deterioration before an initial

response assessment and six patients who were not evaluable due to insufficient time on
therapy. GIST=gastrointestinal stromal tumour. IFS=infantile fibrosarcoma. *Maximum
change in tumour size of 93% tumour growth. tPatients with brain metastases. $Patients
with a pathological complete response.
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Patients with response (%)

Mumber atrisk 108

100+

75

254

0

0

(number censored)  (0)

Progression-free survival (%)

Mumberatrisk 159

B
100+

75

50

254

6 12 18 2 30 36 42 48

73 48 29 16 8 4 1 0
(26) (43) (59) (96) (76} (79) (82) (83)

(number censored)  (0)

12 18 2 30 36 42 48
Time since start of treatment (months)
87 53 35 22 9 5 2 0

(45) (67) (82) (94) (104) (108) (110) (112)

Figure 3: Kaplan-Meier plots of duration of response and progression-free survival
(A) Duration of response in 108 patients with confirmed responses in the combined primary

and supplemental analysis sets. Two patients had complete responses pending confirmation

following an earlier assessment of partial response (ie, classified overall as confirmed

Page 17

responses). (B) Progression-free survival in all 159 patients in the combined primary and
supplemental analysis sets. Tick marks indicate censored patients.
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Patient characteristics at baseline

Table 1:

All patients (n=159)

Study*
Adult phase 1
Paediatric phase 1/2
Adolescents and adult phase 2 basket study
Sex
Male
Female
Age
Median, years
Range
Age group distribution, years
<1
1to<18
18 to <65
265

12 (8%)
50 (31%)
97 (61%)

77 (48%)
82 (52%)

430 (6:5-61)

<1 month to 84 years

24 (15%)
28 (18%)
77 (48%)
30 (19%)

ECOG or equivalent Lansky performance status score

0
1
2
3

76 (48%)

61 (38%)

19 (12%)
3 (2%)

Number of previous systemic treatment regimens

0

1

2

>3

Known brain metastasis at enrolment

Yes

No

Tumour type

Soft tissue sarcoma
Infantile fibrosarcoma
Gastrointestinal stromal tumour
Other

Thyroid

Salivary gland

Lung

Colon

Melanoma

Breast

Lancet Oncol. Author manuscript; available in PMC 2020 December 01.

35 (22%)
48 (30%)
34 (21%)
42 (26%)

13 (8%)
146 (92%)

29 (18%)
4 (3%)
36 (23%)
26 (16%)
21 (13%)
12 (8%)
8 (5%)
7 (4%)
5 (3%)
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All patients (n=159)

Bone sarcoma
Cholangiocarcinoma
Pancreas

Appendix
Congenital mesoblastic nephroma
Hepatocellular
Prostate

Unknown primary
NTRK gene
NTRK1

NTRKZ

NTRK3T

Not confirmed?

2 (1%)
2 (1%)
2 (1%)
1(<1%)
1(<1%)
1 (<1%)
1(<1%)
1(<1%)

64 (40%)
4 (3%)
88 (55%)

3 (2%)

Data are n (%) or median (IQR), unless otherwise stated. ECOG=Eastern Cooperative Oncology Group.

*
Clinical trials NCT02122913, NCT02637687, and NCT02576431.

Page 19

fDirectIy shown or inferred (eight of 88 patients) by £7V6 break apart fluorescence in-situ hybridisation in patients with infantile fibrosarcoma.

'tMoIecuIar profiling test not done in a Clinical Laboratory Improvement Amendments-certified (or other similar accrediting body) environment.
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Response

Table 2:

Investigator assessment (n=159)

Evaluable patients
Patients with an objective response
Best response

Complete response t

Partial response

Stable disease

Progressive disease

Not determined

*

153
121 (79%, 72-85)

24 (16%)

97 (63%)

19 (12%)
9 (6%)
4 (3%)

Data are n; n (%, 95% Cl); or n (%). Data cutoff Feb 19, 2019.

Page 20

*
Evaluable patients include 13 patients with unconfirmed partial responses pending confirmation (deemed to be responses), but does not include six
patients continuing on study and awaiting an initial response assessment. Best response percentages are calculated from the evaluable patient

population (n=153).

flncluding three patients with pathological complete response; two patients had complete responses pending confirmation after an earlier

assessment of partial response (ie, classified overall as confirmed responses).
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Table 3:

Proportion of patients with response and duration of responses by tumour type according to investigator

assessment
Patients  Patients with response  Median duration of
response, months”

Overall 153 121 (79%, 72-85) 35-2 (22-8-NE)
Soft tissue sarcoma

Infantile fibrosarcoma 28 27 (96%, 82-100) NE (NE-NE)

Gastrointestinal stromal tumour 4 4 (100%, 40-100) 26-3 (7-6-26:3)

Other 36 29 (81%, 64-92) NE (10-1-NE)
Thyroid 24 19 (79%, 58-93) NE (14-8-NE)
Salivary gland 20 18 (90%, 68-99) 35-2 (13-3-NE)
Lung 12 9 (75%, 43-95) NE (NE-NE)
Colon 8 4 (50%, 16-84) 3.7 (3.7-NE)
Melanoma 7 3 (43%, 10-82) NE (3:7-NE)
Breast 4 3 (75%, 19-99) NE (NE-NE)
Bone sarcoma 2 1 (50%, 1-99) 7-7 (NE-NE)
Cholangiocarcinoma 2 1 (50%, 1-99) 7-3 (NE-NE)
Pancreas 2 1 (50%, 1-99) 35 (NE-NE)
Appendix 1 0 (NC)
Congenital mesoblastic nephroma 1 1 (100%, 3-100) NE (NE-NE)
Hepatocellular 1 0 (NC)
Unknown primary 1 1 (100%, 3-100) NE (NE-NE)

Data are n, n (%, 95% CI), or median (95% CI). NC=not calculable. NE=not estimable.

*

In patients with confirmed responses (n=108).
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Adverse events

Table 4:

Page 22

Adverse events, regardless of
attribution

Treatment-related
adverse events

Grade 1-2 Grade3 Grade4

Grade3 Grade4

Fatigue

Alanine aminotransferase increased
Cough

Constipation

Anaemia

Aspartate aminotransferase increased
Dizziness

Nausea

Vomiting

Diarrhoea

Pyrexia

Dyspnoea

Myalgia

Peripheral oedema

Headache

Neutrophil count decreased
Lymphocyte count decreased
Hypokalaemia

Hypophosphataemia

79(30%) 6(2%) 0

64 (25%)  7(3%) 2 (<1%)
71Q1%) 1(<1%) O
69 (27%) 1(<1%) O
44 (17%)  25(10%) O
62 (24%)  6(2%) 1 (<1%)
64 (25%) 2(<1%) O
62 (24%) 2(<1%) O
62 (24%) 2(<1%) O
59(23%) 3(1%) O
50 (19%) 2 (<1%) 1 (<1%)

35(13%) 6(2%) 0
38(15%) 3(1%) 0

40 (15%)  1(<1%) O
38(15%) 1(<1%) O

18(7%)  12(5%) 2 (<1%)
2(8%)  7(3%) 2 (<1%)
12(5%)  8(3%) 1(<1%)

5 (2%) 9(3%) 0

1(<1%) O
7(3%)  1(<1%)
0 0

0

6 (2%)
2 (<1%)
1 (<1%)
2 (<1%)
0

0

0

0

2 (<1%)
0

1 (<1%)
4(2%)
2 (<1%)
0

0

(<1%)

O O O P O O O O O O O O o o o o

Data are n (%). n=260. The adverse events listed here are those that occurred at any grade in at least 15% of patients, or at grade 3 or worse in at
least 3% of patients, regardless of attribution. Treatment-emergent adverse events occurring regardless of attribution in 10% or more of patients at
grade 1 or 2 in severity, and all grade 3-5 events are presented in the appendix (pp 9-11).
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