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W Check for updates

Although comprehensive biomarker testing is recommended for all
patients with advanced/metastatic non-small cell lung cancer (NSCLC)
before initiation of first-line treatment, tissue availability can limit

testing. Genomic testing in liquid biopsies can be utilized to overcome the
inherent limitations of tissue sampling and identify the most appropriate
biomarker-informed treatment option for patients. The Blood First Assay
Screening Trial is a global, open-label, multicohort trial that evaluates

the efficacy and safety of multiple therapies in patients with advanced/
metastatic NSCLC and targetable alterations identified by liquid biopsy.
We present data from Cohort D (ROSI-positive). Patients >18 years of age
with stage I1IB/IV, ROSI-positive NSCLC detected by liquid biopsies received
entrectinib 600 mg daily. At data cutoff (November 2021), 55 patients
were enrolled and 54 had measurable disease. Cohort D metits primary
endpoint: the confirmed objective response rate (ORR) by investigator
was 81.5%, which was consistent with the ORR from the integrated analysis
of entrectinib (investigator-assessed ORR, 73.4%; data cutoff May 2019,
>12 months of follow-up). The safety profile of entrectinib was consistent
with previous reports. These results demonstrate consistency with those
from the integrated analysis of entrectinib in patients with ROSI-positive
NSCLCidentified by tissue-based testing, and support the clinical value

of liquid biopsies to inform clinical decision-making. The integration of
liquid biopsies into clinical practice provides patients with aless invasive
diagnostic method than tissue-based testing and has faster turnaround
times that may expedite the reaching of clinical decisions in the advanced/
metastatic NSCLC setting. ClinicalTrials.gov registration: NCT03178552.

The development of highly effective targeted therapies has improved
survival outcomes for patients with oncogene-driven, advanced NSCLC,
and targeted agents are now standard of care for these patients’. As
such, comprehensive biomarker testing to identify the presence of
oncogenicdriver alterations (including various EGFR mutations, ana-
plastic lymphoma kinase (ALK), RET, NTRK 1/2/3, ROS1, BRAF V60OE,
METex14 skipping and ERBB2) is recommended for patients with
advanced/metastatic NSCLC before initiation of first-line treatment,

except for patients with KRAS G12C mutation, ERBB2 mutation or EGFR
exon 20 insertion mutation, where targeted therapy isrecommended
asasecond-line treatment®’. Despite these recommendations, arecent
report of real-world data from the US Oncology Network suggests that
the percentage of patients with metastatic NSCLC who receive molec-
ular testing for multiple targetable biomarkers via next-generation
sequencing (NGS) remains low*. Another report, assessing the clini-
cal practice gaps on the implementation of personalized medicine in
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Fig.1|BFAST study design. “All cohorts have additional, treatment-specific
inclusion/exclusion criteria. °Please see ClinicalTrials.gov for full treatment
dosing information. Figure adapted with permission from Peled, N. et al.
Higher dose alectinib for advanced RET+NSCLC: results from the RET+ cohort

of the Blood First Assay Screening Trial (BFAST), presented at the 2020 World
Conference on Lung Cancer (28-31January 2021, Singapore). bTMB, blood tumor
mutational burden; FMI, Foundation Medicine, Inc.; 1V, intravenous.

advanced NSCLC, found that approximately 50% of patients do not
receive targeted therapies due to factors associated with obtaining
biomarker test results’.

One factor that can limit molecular testing in patients with
advanced NSCLCis tissue availability. Tissue biopsies may not always
befeasible, dueto either the patient’s comorbidities or the location of
their tumor’. Alternatively, the yield of viable tumor cells collected dur-
ing biopsy may be too low for molecular testing®. Furthermore, repeat
biopsies are associated withrisk of complications and are undesirable
from the patient’s perspective’. Genomic testing in liquid biopsies can
be utilized to overcome the inherent limitations of tissue sampling®.
Theseliquid biopsies can detect molecular alterationsineither circulat-
ing tumor DNA (ctDNA) or, less commonly, circulating tumor cells®, and
arerecommended foridentification of patients with oncogene-driven
NSCLC that can be therapeutically targeted*’. Studies have demon-
strated high concordance between tissue and liquid biopsies, albeit
thatthelatter areless sensitive than the former'®". Despite this, due to
their faster turnaround time compared with tissue-based testing and
equivalent time-to-treatment, liquid biopsies are commonly used as a
first-line diagnostic and have demonstrated clinical benefit'>". Inaddi-
tion to the identification of genomic alterations, liquid biopsies can
alsobe used to explore mechanisms of resistance to kinase inhibitors™.
For patients withadequate tissue sample available, liquid biopsies can
be used in parallel with tissue-based assays, immunohistochemistry or
fluorescenceinsitu hybridizationto facilitate more extensive testing>®.

The ROS proto-oncogene 1 (ROSI) gene encodes for the ROS1
tyrosinekinase, and rearrangementsin ROSI canresultin constitutively
active fusion oncoproteins'>'¢. ROSI fusions occur in a variety of differ-
ent tumor types, including in 1-2% of NSCLC cases'>'”*®, Brain metas-
tases are common in patients with ROS1-positive, advanced NSCLC,
having been detected in approximately 40% of cases'’, which highlights
the need for central nervous system (CNS)-penetrating treatments
with proven intracranial efficacy for these patients?>?. Entrectinib is
a potent ROSI1, TRK and ALK tyrosine kinase inhibitor (TKI) that was
specifically developed for its ability to cross the blood-brain barrier
and remain within the CNS**?, Results from an integrated analysis of
three phase 1/2 studies, ALKA-372-001 (EudraCT 2012-000148-88),
STARTRK-1 (NCT02097810) and STARTRK-2 (NCT02568267), have
demonstrated deep and durable responses with entrectinib in patients
with ROSI-positive NSCLC*™°. In the efficacy-evaluable population

(n=172; data cutoff 2 August 2021), ORR was 67% (95% confidence
interval (Cl): 59.9-74.4) with a median duration of response (DoR) of
20.4 months (95% Cl: 14.8-34.8) and median progression-free survival
(PFS) of 16.8 months (95% Cl: 12.2-22.4)*. Entrectinib also yielded
durable intracranial responses in patients with baseline CNS metas-
tases by blinded independent central review (n = 51; intracranial ORR
49%, median intracranial DoR 12.9 months)?. These trials enrolled
patients identified as having ROS1-positive NSCLC using traditional
tissue-based testing.

The Blood First Assay Screening Trial (BFAST; NCT03178552;
Fig.1) isaglobal, open-label, multicohort trial evaluating the efficacy
and safety of targeted therapies or immunotherapy in patients with
advanced/metastatic NSCLC harboring actionable genetic alterations
detected solely by genomic testing in liquid biopsies. Data from the
ALK-positive cohort (Cohort A) and the tumor mutational burden
(TMB)-high cohort (Cohort C) of BFAST have been published previ-
ously”¥. Data from Cohort A demonstrated the clinical application of
liquid biopsiesinidentification of patients with ALK-positive NSCLC to
be treated with alectinib®™. Cohort C did not meet its primary endpoint
of investigator-assessed PFS in patients with blood TMB of 216 (ref.27).
Although Cohort Cdid not meetits primary endpoint, previous studies
have demonstrated that TMB status already identified by liquid biopsy
can predict response to cancer immunotherapy®®?’, suggesting that
exploration of additional cutfoffs for this biomarker may be warranted.

We present efficacy and safety data from Cohort D of BFAST, an
evaluation of entrectinib in treatment-naive patients with ROSI-positive
NSCLC identified using NGS testing in liquid biopsies alone. The objec-
tive of this study is to demonstrate consistency in databetween when
patients with ROSI-positive NSCLC are identified vialiquid biopsies and
when they are identified via tissue-based testing (integrated analysis
of entrectinib; data cutoff1 May 2019).

Results

Patients

Between 11 January 2018 and 9 December 2020, 5,220 patients were
screened of whom 92 were identified to have ROSI-positive, advanced/
metastatic NSCLC by liquid biopsies, giving a prevalence of ROS1
fusions of 1.8%. Of these 92 patients, 55 treatment-naive patients were
enrolled of whom 54 had measurable disease (Table 1). The median age
was 56 years (range 22-83); 58% (n = 32) of patients were female and 75%
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Table 1| Demographics, baseline characteristics and
disease history

ROS1-positive NSCLC

(n=55)°
Median age, years (range) 56 (22-83)
Sex, n (%)
Female/male 32(58)/23 (42)

Ethnicity, n (%)

Asian/white/other/unknown 16 (29)/26 (47)/2 (4)/11 (20)

Tobacco use history, n (%)

Yes (previous or current)/no 14 (25)/41(75)

ECOG PS, n (%)

0/1/2 25 (45)/29 (53)/1(2)

CNS metastases, n (%)

by IRF assessment. In the tissue-based integrated analysis of entrec-
tinib in ROSI-positive NSCLC, at the 1 May 2019 cutoff 94 patients with
>12 months of follow-up were enrolled and the median duration of
follow-up was comparable to that from BFAST Cohort D (20.9 versus
18.3 months, respectively). Because the investigator-assessed con-
firmed ORR was higher than the protocol-defined threshold of 70.4%
(95% CI:56.0-82.0), Cohort D met its primary endpoint demonstrating
aconsistent ORR with that from the integrated analysis of entrectinib
(investigator-assessed ORR, 73.4% (95% Cl: 63.3-82.0)).

Clinical benefit rate (CBR) was 87.0% (n = 47; 95% Cl: 75.1-94.6) by
investigator and 81.5% (n = 44; 95% Cl: 75.1-94.6) by IRF assessment
(Table2).Inthe four patients with invesigator-assessed CNS metastases
atbaseline, two had PR.

Among responders (n = 44) the median DoR was 13.0 months
(95% Cl: 6.3-18.4) by investigator and 16.7 months (95% Cl: 5.6-24.0)
by IRF (Table 2 and Fig. 2a). Median PFS (n = 55) was 12.9 months
(95% CI: 8.7-18.5) by investigator and 14.8 months (95% Cl: 7.2-24.0)
by IRF (Table 2 and Fig. 2b). Overall survival (OS; n = 55) data were

Present/absent by INV 4 (7)/51(93) immature, with 20 events (36.4%) recorded (Table 2 and Fig. 2c);
Present/absent by IRF 1(2)/54(98) 12-month OS probability was 79.0%. Median time to CNS progres-
Histo[ogy (nonsquamous), n (%) n=51 sion (n = 54) was not reached (Table 2 and Fig. 2d), and 12'm0nth
- o Lt . o
Adenocarcinoma/NSCLC or NOS/sarcomatoid 48 (942 @)1 (2) CNS progression-free rate was 83.5% by investigator and 86.4% by IRF.
Histology (squamous), n (%) n=4 Safety
Adenosquamous®/squamous 2(50) /2 (50) All 55 patients enrolled in Cohort D received one or more doses of
Staging at initial diagnosis, n (%) entrectinib and were included in the safety population. The median
T ey durationof entrectinib treatment was 12.8 months (range 1-33). Most
/B (13)/3 (5)/45 (62) treatment-related AEs (TRAEs) were nonserious and there were no
ROST fusion partner, n (%) treatment-related deaths (Table 3). Seven patients (12.7%) experienced
CD74 fusion or rearrangement 31(56.4)
EZR fusion 13(23.6) Table 2 | Overall efficacy of entrectinib in patients with
- ROS1-positive NSCLC
TPM3 fusion 4(7.3)
ROS1 self-rearrangement 2(3.6) Efficacy parameter ROST1-positive NSCLC (n=54)
FAMO91A1T rearrangement 1(1.8) INV ment IRF nent
LRIG3 fusion 1(1.8) ORR, n (%) 44(81.5) 44(81.5)
RFC4 rearrangement 1(1.8) 95% Cl 68.6-90.8 68.6-90.8
SDC4 fusion 1(1.8) CR, n (%) 2(37) 3(5.6)
ZCCHC8 fusion 1(1.8) PR, n (%) 42(77.8) 41(75.9)
BFAST CohortD data cutoff, 26 November 2021. NOS, not otherwise specified. 2n=54 with SD, n (%) 7(13.0) 7(13.0)
measurable disease. °Predominantly squamous.
PD, n (%) 3(5.6) 1(1.9)
Missing/nonevaluable (NE) 0 2(37)
(n=41)hadno hlstoryoftobacco use. Nonsquamous adenqcarcmoma CBR’, n (%) 47(87.0) 44.(815)
was the most common histology (n =48, 94%), and four patients (7.3%)  95%Cl 751-94.6 68.6-90.8
had asymptomatic and/(?r previously Freated lqvestlgator-assessed Median DoR, months (95% Cl) =44 nedd
CNS metastases at baseline. The median duration of follow-up was 13.0 (6.3-18.4) 167 (5.6-24.0)
18.3 months; the last patient included in this analysis was enrolled on .
. R d th t,n (% 30 (68.2 25 (56.8
10ctober 2020 and the data cutoff was 26 November 2021. At the time esponders with event, n (%) (68.2) (56.8)
of primary analysis, 32 patients (58%) remained in the study of whom 12-month event-free rate, % 53.2 57.3
15(27%) weresstill receiving study treatment. Forty patients (73%) dis- Median time to CNS progression, n=54 n=54
continued study treatment, for reasonsincluding progressive disease ~_months (95% Cl) NE (NE) NE (NE)
(PD; n=28,51%),adverse events (AEs) (n=4,7.3%), consent withdrawal Patients with event, n (%) 9(167) 6(111)
. N o - o . -
b‘y subject (n=4,7.3%), death (n=3,5.5%) and symptomatic deteriora 12-month event free rate, % 835 86.4
tion(n=1,1.8%).
Median PFS, months (95% CI) n=55 n=55
12.9 (8.7-18.5) 14.8 (7.2-24.0)
Efficacy ; ;
The median duration of follow-up in Cohort D was 18.3 months. Patients with event, n (%) 39(70.9) 33(60.0)
Responses were assessed in patients with measurable disease at 12-month event-free rate, % 507 52.4
baseline (n = 54). Forty-four patients had aresponse (confirmed ORR g n=55
of 81.5%; 95% CI: 68.6-90.8) by both investigator (INV; primary end- bationts with . 20 364)
point) and independent review facility (IRF) assessment (Table 2). atients with event, n %> :
Two patients had a complete response (CR) and 42 a partial response 12-month event-free rate, % 79.0
(PR) by investigator assessment; three patients hada CRand 41aPR  BFAST CohortD data cutoff date, 26 November 2021. °CBR, CR+PR+SD 24 weeks.
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Fig. 2| Clinical outcomes of patients with ROSI-positive NSCLC who were
identified by liquid biopsy and treated with entrectinib. a-d, DoR (n=44) (a),
PFS (n=55) (b), OS (n=55) (c) and CNS progression (n = 54) (d) Kaplan-Meier
curves for patients with ROSI-positive NSCLC who were identified via liquid

biopsies and treated with entrectinib. BFAST Cohort D data cutoff, 26 November
2021.DoR, PFS and CNS progression were assessed by investigator. NE, not
estimable; INV, investigator.

one or more of the following serious TRAEs: cerebellar syndrome, cog-
nitive disorder, memory impairment, cardiac failure, left ventricular
dysfunction, interstitial lung disease, pleural effusion, ankle fracture
and fluid retention (each n=1). Grade 3-5 AEs were reported in 56.4%

(n=31) of patients; of these, weight gain was the most common (n =4,
7.3%; allgrade 3; Table 3). Two grade 5 AEs were reported on the study:
one was due to COVID-19 and the other was unexplained and deemed
not related to study treatment by the investigator. TRAEs led to dose
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Table 3 | Safety summary

ROS1-positive NSCLC

(n=55)
Patients with 1 TRAE, n (%) 51(92.7)
Patients with >1 serious TRAE, n (%) 7(12.7)
Patients with TRAE leading to, n (%)
Dose reduction 20 (36.4)
Dose interruption 11(20)
Dose discontinuation 3(5.5)
Patients with AE leading to death?, n (%) 2(3.6)
Patients with grade 3-5 AE, n (%) 31(56.4)
Patients with grade 3-5 AE with incidence
of 22%, n (%)
Weight increase 4(7.3)
Syncope 3(5.5)
Pleural effusion 3(5.5)
Dizziness 2(3.6)
Cardiac failure 2(3.6)
Pulmonary embolism 2(3.6)
Urinary tract infection 2(3.6)

BFAST CohortD data cutoff, 26 November 2021. °Grade 5AEs: COVID-19 and unexplained AE
deemed not related to study treatment by investigator (both n=1).

interruption, reduction or discontinuation in 20.0% (n =11), 36.4%
(n=20) and 5.5% (n = 3) of patients, respectively. The median dose
intensity of entrectinib was 97.5% (range 31.8-103.2) and the median
number of doses received was 362 (range 32-1,000).

Biomarker analyses

Patients were screened prospectively for actionable alterations using
either the Foundation Medicine blood-based NGS assay, Foundation-
OneLiquid CDx clinical trial assay (n = 22) or its predecessor, Foun-
dation Medicine Assay for Circulating Tumor DNA (FoundationACT
(n=33)). High concordance was demonstrated between assays used
toidentify ROSIfusions (96.9% positive predictive agreement between
FoundationOneLiquid CDx clinical trial assay and FoundationACT, as
described in Supplementary Data).

Nine different ROSI fusion partners were identified (Table 1), the
most common being CD74 (n=31,56.4%), EZR (n=13,23.6%), TPM3
(n=4,7.3%) and ROSI self-rearrangement (n =2, 3.6%). There was no
differencein best overall response between patients who had CD74 as
the ROSI fusion partner (n=30) and those with other fusion partners
(n=24; Supplementary Table 1). Similarly, there was no difference in
DoR and PFS between patients who had CD74 as the ROS1 fusion partner
(n=31) and those with other fusion partners (n =24; Extended Data
Fig.1). The second-most common ROSI fusion partner identified in
patients was EZR; PFS was similar between patients who had EZR as
the ROSI fusion partner (n =13) and those with other fusion partners
(n=42; Extended Data Fig. 2). Comutations reported at baseline are
shown in Fig. 3 (n = 54); the prevalence of comutations identified by
liquid biopsiesin BFAST Cohort D was comparable to thatidentified by
tissue-based testing from the FMCore database (patients with NSCLC
in the FMCore database with ROSI rearrangement, n = 612; Extended
DataFig.3)*°. The most common comutation identified in patients from
BFAST Cohort Dwas TP53(n =22,40.7%; Fig. 3a). Patients with mutant
TP53 (mTP53) had numerically shorter DoR and PFS compared with
those with wild-type TP53 (wtTP53) at baseline (Fig. 3b,c).

A post hoc exploratory analysis was carried out to determine
whether the amount of ctDNAin the blood, as measured by estimated

circulating tumor fraction (cTF) at baseline, was associated with clinical
outcomes. There was no differencein either median DoR or median PFS
between patients with baseline cTF <1% and those with baseline cTF >1%
(Extended Data Fig. 4). Additional cTF thresholds were also assessed,
with no difference found in outcomes between groups (Supplemen-
tary Fig. 1). Further analyses showed a weak but positive association
between baseline cTF and tumor burden (evaluated by the sum of the
longest diameters (SLD); Extended Data Fig. 5).

ctDNA clearance was evaluated in a subset of 36 patients who had
plasma samples fromcycle 3,day 1(C3D1). Most patients (n =31, 86.1%)
had cleared ctDNA as assessed by the absence of ROSI from baseline to
C3D1. Twenty-six patients (89.7%) who responded to treatment with
entrectinib (and had plasmasamplesavailable) had cleared ROS1by C3D1
(Supplementary Table 2). ROSI clearance was also associated with longer
median DoR and median PFS compared with lack of clearance (Extended
Data Fig. 6). Of the five patients who did not clear ROS1 by C3D], three
had PR and two had stable disease (SD) as their confirmed best overall
response. The confirmed DoRs of the three patients who achieved
PRwere 4.0, 5.5 and 17.0 months. There was no association between
clearance of ROSIby C3D1and TP53 status (Supplementary Table 3).

Additional biomarker analyses were conducted to determine
whether there is a relationship between changes in ctDNA levels, as
measured by ROSI fusion levels and cTF, and tumor response over the
duration of treatment (Extended Data Fig. 7). We present two case
studies that followed patients from trial screening to treatment discon-
tinuation, including multiple on-treatment samples collected at every
other treatment cycle. One patient who responded to treatment with
entrectinib had consistent levels of ctDNA throughout the duration of
treatment (Extended Data Fig. 7a,b). Conversely, another patient who
responded to treatment with entrectinib cleared ctDNA by day 59, and
ctDNA levels rebounded before radiological progression (Extended
Data Fig. 7c,d). These case studies demonstrate that there is no clear
relationship between levels of ctDNA and clinical response.

Molecular mechanisms of resistance to entrectinib

Molecular analysis of acquired mechanisms of resistance was con-
ductedin plasmasamples from patients that experienced disease pro-
gressionduring treatment withentrectinib and had samples available
from the time of treatment discontinuation (n = 20). Most patients
(n=14,70.0%) had ROSI fusions identified at treatment discontinu-
ation. One patient appeared to have a different ROS1 fusion partner
at screening and treatment discontinuation, but this may be due to
technical differences between the assays used (Extended Data Table1).
There was no association between the identified ROSI fusion part-
ner and clearance at C3D1 and TP53 status (Extended Data Table 1).
Details of other emerging mutations identified at treatment discon-
tinuation, and their association with disease biology (known, likely and
unknown), arelisted in Extended Data Table 2. Thirty emerging muta-
tions (29 unique mutations) were identified at treatment discontinua-
tion from 12 patients; of these, two patients had aresistance-associated,
ROS1short-variant G2032R mutation (Extended Data Table 2).

Discussion

The BFAST trial evaluated entrectinib in treatment-naive patients with
ROSI-positive, advanced/metastatic NSCLC identified solely by liquid
biopsies. BFAST Cohort D met its primary endpoint; the confirmed ORR
per investigator in this analysis was 81.5% (95% CI: 68.6-90.8) and was
above the protocol-defined threshold of 70.4%, suggesting that these
dataare consistent with those from the historical analysis of entrectinib
in patients with ROS1-positive NSCLC identified by tissue-based testing
(investigator-assessed ORR: 73.4% (95% ClI: 63.6-82.0), data cutoff May
2019, 212 months of follow-up, n = 94). Furthermore, entrectinib dem-
onstrated durable responses and survival: median DoR was 13.0 months
(95% Cl: 6.3-18.4) by investigator assessment (16.7 months (95% CI:
5.6-24.0) by IRF) and median PFS was 12.9 months (95% CI: 8.7-18.5)
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Fig. 3| Comutations identified in patients with ROS1-positive NSCLC at
baseline and clinical outcomes of patients with m7P53 versus wtTP53.
a, Comutations and type of mutation identified in patients with ROSI-positive
NSCLC via liquid biopsy at baseline; the most common comutation identified

in patients from BFAST Cohort D was TP53.b,c, DoR (n=44) (b) and PFS (n=54)
(c) Kaplan—-Meier curves for patients from BFAST Cohort D withm7P53 (red)
versus wtTP53 (blue). Patients with mTP53 had numerically shorter DoR and PFS
compared with those with wtTP53 at baseline. CN, copy number.

byinvestigator assessment (14.8 months (95% Cl: 7.2-24.0) by IRF). OS
data were immature but the 12-month OS rate was high, at 79%.
Theclinical benefit of entrectinib demonstrated in BFAST Cohort D
isconsistent with that previously reported from the integrated analysis
ofthree phase 1/2 studies of entrectinib in patients who were selected
using tissue-based testing methods” . In the integrated analysis, as of
1May 2019, 94 patients were enrolled with 212 months of follow-up and
the median duration of follow-up was comparable to that from BFAST

(20.9 versus 18.3 months in BFAST). At this data cutoff, median DoR
was 16.4 months (95% ClI: 13.1-18.5) and median PFS was 14.5 months
(95% Cl: 10.0-17.4) (all by investigator, data unpublished). OS data
were immature, with only 27% of events recorded, and the 12-month
OS rate was 83% (95% CI: 0.8-0.9; data unpublished). BFAST Cohort D
was designed to demonstrate consistency with the integrated analysis
ofentrectinib in terms of investigator-assessed ORR, and the primary
endpoint was met. Limited conclusions canbe drawn on the observed
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numerical differences in DoR and PFS between the two datasets, which
may be due to differences between the trial populations, such as using
liquid biopsies for patient selection that required detectable ctDNA at
baseline, which has been shownto be positively correlated with higher
tumor burden™*"*?, or other potentially prognostic factors, such as the
prevalence of TP53 comutations'****, Despite these potential differ-
ences, itisimportant tonote that the integrated analysis of entrectinib
remains the most relevant dataset for comparison of the results of
BFAST Cohort D, because it is the only other analysis of patients with
ROSI-positive, advanced/metastatic NSCLC who have been treated
with entrectinib.

Other ROS1 inhibitors are also approved and/or in development
for the treatment of ROSI-positive, advanced/metastatic NSCLC.
Crizotinib is approved for the treatment of ROSI-positive, advanced
NSCLC (investigator-assessed ORR 72% (95% Cl: 58-84))*; lorlatinib,
taletrectinib and repotrectinib are next-generation ROSl1 inhibitors
thatare currently under investigation for the treatment of patients with
ROSI-positive NSCLC who are treatment-naive and who have received
previous treatment, including ROS1 TKIs**~*%, Next-generation ROS1
inhibitors are in the early stages of clinical development and have
demonstrated promising antitumor activity***, Itisimportant to note
that, inthe clinical studies of ROSl inhibitors, patients were identified
by tissue-based biomarker testing and there are inherent differences
between study populations that make cross-trial comparisons with
BFAST inappropriate.

Brain metastases occur in approximately 40% of patients with
ROSI-positive, advanced NSCLC, and there is a need for CNS-active
treatments for these patients'”?'. Entrectinib was specifically designed
to penetrate the blood-brain barrier and has demonstrated activ-
ity within the CNS?>*****2_ In BFAST Cohort D only four patients had
baseline CNS metastases by investigator, and two of these achieved a
partialresponse. Due to the low incidence of CNS disease in this cohort,
intracranial efficacy could not be assessed. Time to CNS progression
was assessed in all patients: the 12-month CNS progression-free rate was
86.4% by IRF and the median was not reached. These results suggest a
roleforentrectinibin delaying or preventing the development of CNS
metastases, even in patients without baseline CNS disease. However,
further data arerequired to make any definitive conclusions. Itisimpor-
tant to note that CNS follow-up was mandated only for patients with
baseline CNS metastases.

The intracranial benefit of entrectinib has been previously
reported in the integrated analysis of patients with ROSI-positive,
advanced NSCLC*™*, However, the CNS efficacy of crizotinib is not well
defined; in a phase 1 trial of crizotinib in patients with ROSI-positive,
advanced NSCLC, patients with CNS metastases were excluded*. Pre-
liminary results from the next-generation ROS1 inhibitors repotrec-
tinib and taletrectinib suggest that they have activity in the CNS**~%,
Evidence remains limited for the CNS efficacy of lorlatinib**. As such,
thereis anunmetneed to understand the comparative efficacy of TKIs,
especiallyinthe CNS. Ahead-to-head, randomized, open-label, phase 3
trial of entrectinib versus crizotinib in patients with ROSI-positive
NSCLC (NCT04603807) is currently ongoing, and will assess both
systemic and intracranial endpoints®.

Overall, the safety profile of entrectinib in BFAST was generally
consistent with that reported previously*™¢. Entrectinib was well
tolerated and no new safety signals were identified. The high median
dose intensity (>97%) indicates that almost all patients received the
full, planned dose and that dose reductions and/or interruptions did
notimpact overall dose exposure.

The prevalence of ROSI fusions identified in this study was 1.8%,
which is consistent with that previously reported in studies using
tissue-based testing (1-2%)">""'%*¢, providing further evidence that
liquid biopsies are an appropriate methodology for identification
of patients who may benefit from entrectinib treatment". Patients
enrolled in BFAST may have undergone previous tissue-based testing

andbeen preselected for screening in BFAST, which may have enriched
thereported prevalence.

Post hoc exploratory analyses were conducted to further char-
acterize the patient population and identify any potential prognostic
biomarkers; however, because the number of patientsin all biomarker
analyses was low, theresults should be interpreted with caution. Clear-
ance of ctDNA from baseline to C3D1 may be prognostic of clinical out-
comes, because patients who had cleared ROS1by C3D1had prolonged
survival outcomes compared with those who had not. These results are
inline with findings from other studies that have also shown clearance
of ctDNA from baseline to C3 to be associated with improved clinical
outcomes”.

The presence of mTP53, the most common comutation found in
these patients, was associated with worse prognosis, which is consist-
entwith previous reports™****, However, it should be noted that m7P53
was more prevalent in BFAST Cohort D than previously reported™**.
A potential reason for this difference may be due to TP53 being
frequently mutated in clonal hematopoiesis of indeterminate
potential (CHIP)*; in BFAST it was not possible to determine the con-
tribution of CHIP to the prevalence of mTP53 (ref. 11). Alternatively,
m7TP53might have been more prevalentin BFAST due to the selection of
patients with ctDNA, which may have enriched the prevalence of mTP53.

CD74and EZR have previously been reported as the most common
fusion partners for ROSI (refs.23,24,49,50), consistent with the findings
in BFAST Cohort D. In regard to CD74 there is contradictory evidence
as to whether the presence of this fusion partner is prognostic of sur-
vival outcomes in patients treated with entrectinib or crizotinib®****°,
In our analysis, clinical outcomes were comparable between patients
with CD74-ROSI fusions and those with other ROSI fusion partners,
suggesting that CD74 may not be a prognostic factor in this group of
patients. Previous studies have suggested that patients with EZR-ROS1
fusions have better clinical outcomes compared with patients with
other ROSI fusions treated with entrectinib or crizotinib**%, However,
in our analysis, clinical outcomes were comparable between patients
with EZR-ROSI fusions and those with other ROSI fusion partners, sug-
gesting that EZR may not be a prognostic factor in this group of patients.

Post hoc exploratory analyses were conducted to determine
whether the level of ctDNA in the blood had any prognostic value in
these patients, but did not find an association between cTF levels (an
estimate of tumor fraction) and clinical outcomes. These findings
contrast with a real-world study showing that higher levels of ctDNA
are associated with poorer prognosis across four advanced types of
cancer (prostate, breast, NSCLC and colorectal); however, patientsin
that study were identified using tissue-based testing and included some
who were ctDNA negative®. InBFAST Cohort D, cTF levels did correlate
with tumor burden as measured by SLD. These results are consistent
with data from the IMpowerl50 study of first-line atezolizumab in
combinationwith chemotherapy and/or bevacizumab for patients with
advanced NSCLC, and further support the hypothesis that higher levels
of ctDNA may not be associated with poorer prognosis in all cases®.
However, itisimportant to note that patients with metastatic disease
canhavewidely disseminated disease and/or multiple nontarget lesions
that are not considered with the response evaluation criteria in solid
tumors (RECIST) v.1.1 criteria, and therefore SLD may not accurately
reflect actual tumor burden®. Due to the small number of patients
in BFAST, further research is required to validate the findings from
these exploratory biomarker analyses. Furthermore, because BFAST
isasingle-arm study, itis not possible to deduce whether any of these
factors are predictive biomarkers of benefit from entrectinib.

Lastly, preliminary analyses were conducted to determine whether
thereis a relationship between levels of ctDNA and clinical response;
no clear relationship was identified in the case studies presented. Addi-
tional studies are needed to establish whether ctDNA re-emergence
precedes radiographic progression and whether continuous ctDNA
testing may be a useful tool to inform treatment decisions.
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Potential molecular mechanisms of resistance to entrectinib
were explored in patients who had disease progression and available
plasmasamples fromthe time of treatment discontinuation. Potential
acquired-resistance mutations were identified, including ROS1 G2032R,
which has previously been associated with resistance to lorlatinib and
entrectinib'*>, Additional analyses are required to fully elucidate the
mechanisms of resistance in this study.

Limitations of the present study include the small sample size
and lack of a comparator arm. In addition, this analysis took place
after a relatively short follow-up time (the last patient enrolled
was followed up for ~13 months, median duration of follow-up was
18.3 months) and 15 patients (27%) were still being treated at data
cutoff. Further follow-up is needed to accurately assess survival
in these patients. Another potential limitation of this study is that
two different clinical trial assays, FoundationOneLiquid CDx and
FoundationACT, were used to assess clinical samples, which may
have introduced variability. However, because additional testing
demonstrated high concordance between the two assays (positive
predictive agreement 96.9%), we expect this variability to be minimal
for the genes covered by both assays. A limitation of liquid biopsiesis
that the use of a test based on ctDNA depends on the tumor shedding
intothe blood, and therefore some patients (for example, those with
alowtumor burden and less shedding) may not be assessable by this
method"**, However, liquid biopsies may improve biopsy turnaround
times (typical turnaround time of the FoundationOneLiquid CDx
clinical trial assay is <10 days from receipt of specimen) and increase
access to targeted therapies for patients who are unable to receive
atissue-based biopsy or who have insufficient tissue on which to
perform biomarker analyses®.

Inconclusion, these data support the clinical applicability of liquid
biopsiestoinformclinical decisions, and provide further evidence that
entrectinibis effective and well tolerated in patients with ROSI-positive,
advanced/metastatic NSCLC.

Online content
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Methods

Study design and patients

BFAST (NCT03178552) isaglobal, open-label, multicohort study (Fig.1).
The study protocol is available in Supplementary Data. Eligible
patients were =18 years of age; had previously untreated, unresectable,
advanced or metastatic (stage IlIB or IV) NSCLC that was not amenable
to concomitant chemoradiation; had Eastern Cooperative Oncol-
ogy Group performance status (ECOG PS) of 0-2; had life expectancy
>12 weeks; and had measurable disease by RECIST v.1.1. Patients who
hadreceived previous treatment for nonmetastatic disease (neoadju-
vantor adjuvant chemotherapy, radiotherapy or chemoradiotherapy)
must have been treatment free for >6 months before enrollment in
the study. Patients with brain metastases at screening were eligible
if asymptomatic and/or previously treated, and patients who had
received brainradiotherapy must have completed treatment =14 days
before the start of entrectinib treatment. Sex was not considered in
the study design, and both females and males were enrolled in the
study. Sex was self-reported and information regarding gender was
not collected.

Patients were screened prospectively for actionable mutations
using the blood-based NGS assays FoundationOne®Liquid CDx clini-
cal trial assay or Foundation Medicine Assay for Circulating Tumor
DNA (FoundationACT™; Foundation Medicine, Inc., Cambridge, MA);
details of these assays have been described previously”. ROSI rear-
rangements were defined as fusions between ROSI and aknown partner
generegardless of frame, or in-frame fusions between ROS1and anovel
partner gene. In addition, the ROS1 breakpoint must have occurred
before the start of the kinase domain. Patients identified as having
ROSI-positive NSCLC and who met the cohort-specific eligibility crite-
riawere enrolled into Cohort D of BFAST. Enrollment was based solely
on liquid biopsy results and was established irrespective of locally
assessed, tissue-based results. Although tissue collection and central
testing of tissue to determine ROSI status were not required, tissue
availability for molecular testing and local biomarker test results could
bereported by the investigator.

The study was performed inaccordance with the principles of the
Declaration of Helsinki, and all patients provided written informed
consent for initial blood screening and enrollment into a treatment
cohort. Protocols were approved by the relevant institutional review
boards at each study site. The study protocol was approved by the
institutional review boards of participating institutions, including
the Ontario Cancer Research Ethics Board (Princess Margaret Cancer
Center, William Osler Health System Brampton Civic Hospital and
Sunnybrook Health Sciences Center) and the University of Saskatch-
ewan Biomedical Research Ethics Board (Saskatoon Cancer Centre).

Treatment and assessments

Patients with ROSI-positive NSCLC received entrectinib at 600 mg
orally once per day until either disease progression (according to
RECISTv.1.1), unacceptable toxicity, withdrawal of consent, study ter-
mination by sponsor or death (which ever occurredfirst). Tumor assess-
ments were performed at baseline and every 8 weeks thereafter. Dose
reductionsinincrements of 200 mg were allowed for adverse events,
and entrectinib treatment could also be interrupted for a maximum
of 28 days. Brain imaging (computerized tomography scan allowed
if magnetic resonance imaging was not feasible) was not mandated
beyond baseline in patients without baseline CNS disease.

Study endpoints

The primary endpoint was confirmed ORR according to investiga-
tor assessment, defined as the proportion of patients with CR or PR
according to RECIST v.1.1. Confirmation of response was required and
determined by two separate tumor assessments >4 weeks apart. Sec-
ondary endpoints were CBR, DoR and PFS by investigator assessment
(according toRECIST v.1.1); ORR, CBR, DoR and PFS by IRF assessment

(according to RECIST v.1.1); OS; time to CNS progression (by inves-
tigator and IRF assessment according to RECIST v.1.1); and safety.
Secondary endpoint definitions are as follows: CBR is the proportion
of patients with CR, PR or SD maintained for >24 weeks; DoRis the time
from confirmed CR/PRto occurrence of a progression event or death;
PFSis the time from first treatment to documentation of disease pro-
gression or death, whichever occurred first; OS is the time from first
treatment to date of death by any cause; and time to CNS progression is
the time from first treatment to radiographic evidence of CNS progres-
sion (defined as the development of new CNS lesions and/or progres-
sion of pre-existing baseline CNS lesions). Investigator-assessed ORR in
patients with CNS metastases at baseline was anexploratory endpoint.
Allbiomarker analyses were post hoc exploratory. The incidence and
severity of AEswere graded according to the National Cancer Institute
Common Terminology Criteria for Adverse Events v.4.0.

Statistical analysis
Determination of sample size was based on demonstration of data con-
sistency between BFAST (blood-selected patients) and the integrated
analysis of three clinical trials of entrectinib (tissue-selected patients).
Assuming that the established ORR seen with entrectinib in the inte-
grated analysis was 75% (the integrated analysis was ongoing at the time
BFAST Cohort D wasinitiated), BFAST planned to enroll 50 patients to
provide a75% chance that the lower limit of the two-sided 95% CI (using
the Clopper—Pearson method) around the point estimate of ORR in
patients selected by liquid biopsy would be >72% (thus preserving at
least 75% of the ORR observed withentrectinibin theintegrated analysis
inwhich patients were selected using tissue-based testing). The proto-
col prespecified preservation of 75% ORR to allow for potential differ-
ences between anentirely ctDNA-positive population versus a historical
control, and inline with the approach taken in other single-arm cohorts
inthe BFAST study. With the actual number of enrolled and measurable
patients (n=54),an ORR of >70.4% (95% Cl: 56-82%) (n = 37 responders)
wasrequired for Cohort D to meet its primary endpoint.
Kaplan-Meier methodology was used to estimate median DoR, PFS
and OS with corresponding 95% Cls. Concordance between assays used
to identify ROSI fusions (FoundationACT and FoundationOneLiquid
CDx clinical trial assay) was calculated as positive or negative percent-
age agreement and has been described previously™. Clinical analyses
were performed using SAS (v.9.04) and post hoc exploratory analyses
were performed in R (v.3.5.2). Statistics for all post hoc exploratory
analyses are descriptive.

Post hoc exploratory biomarker analyses

Circulating tumor fraction is an estimate of the amount of ctDNA in
asample and is associated with high sensitivity for the detection of
actionable alterations®®. Two complementary approaches were used to
measure cTF:the proprietary tumor fraction estimator (TFE) and maxi-
mum somatic allele frequency (MSAF). TFE relies on tumor aneuploidy
information to calculate deviations in sequencing coverage, which is
most reliable when the tumor fractionis >10%. In the absence of robust
tumor aneuploidy information, MSAF is used to estimate cTF”. MSAF
is based on the allele frequency of short variants (SNV/indels) alone,
and not on any fusions detected; if only a fusion is detected without
any short variants, MSAF will be 0%. Hazard ratios (HRs) and 95% Cls for
clinical outcomes (DoR and PFS) were estimated using Cox regression
models stratified at specified cTF thresholds. The correlation between
baseline cTF and tumor size (measured by SLD) was estimated using
Pearson’s correlation coefficient with 95% CI.

Patients were included in the ROSI clearance analysis if they had
plasma samples available from C3D1 and were evaluated for ROS1
ctDNA. ROSI clearance at C3D1 was defined as no detectable ROS1
alterations at this timepoint.

Molecular analysis of resistance mutations was conducted in
plasma samples from patients that experienced disease progression
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during treatment with entrectinib and had samples available from the
time of treatment discontinuation. Emerging mutations were defined
as mutations that were not detected at baseline but were detected at
treatment discontinuation. For patients whose samples were analyzed
by FoundationOneLiquid CDx clinical trial assay at baseline and treat-
ment discontinuation, all 311 genes assayed by that assay were included
inthe analysis of emerging mutations. For patients whose samples were
analyzed by FoundationACT at baseline and treatment discontinua-
tion, or by FoundationACT at baseline and FoundationOneLiquid CDx
clinical trial assay at treatment discontinuation, analysis of emerging
mutations was restricted to the 62 genes captured by both Founda-
tionACT and FoundationOneLiquid CDx clinical trial assay (ROSI is
evaluated in both assays).

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

All clinical and ctDNA data for BFAST Cohort D are deposited to
the European Genome-Phenome Archive under accession no.
EGAS50000000105. For up-to-date details on Roche’s Global Policy
on the Sharing of Clinical Information and how to request access to
related clinical study documents, see https://go.roche.com/data_shar-
ing. Anonymized records for individual patients across more than
one data source external to Roche cannot, and should not, be linked
because of a potential increase in the risk of patient reidentification.
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Extended Data Fig. 1| Clinical outcomes of patients treated with entrectinib
and who had CD74 as the ROS1 fusion partner and those with other (non-
CD74) ROS1 fusion partners. (A) DoR (n =44) and (B) PFS (n = 55) Kaplan-Meier
curves for patients who had CD74 as the ROS1 fusion partner (red) and those with
other (non-CD74) ROS1 fusion partners (blue). There was no difference in median

DoR and PFS between patients who had CD74 as the ROSI fusion partner (n = 31)
and those with other fusion partners (n = 24). One patient who had CD74 as the
ROSI fusion partner had non-measurable disease. CI, confidence intervals; DoR,
duration of response; HR, hazard ratio; INV, investigator; PFS, progression-free
survival; ROS1,ROS proto-oncogene 1.
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Extended Data Fig. 2| PFS in patients treated with entrectinib who had
EZR as the ROS1 fusion partner and those with other (non-EZR) ROS1
fusion partners. Median PFS was similar between patients who had EZR as the

ROSI fusion partner (n =13) and those with other fusion partners (n=42).CI,
confidence intervals; HR, hazard ratio; INV, investigator; NA, not available; PFS,
progression-free survival; ROS1, ROS proto-oncogene.
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Extended Data Fig. 3| Prevalence of ROSI fusion co-mutations identified by
liquid biopsy and tissue-based testing. The prevalence of comutations that
were identified by liquid biopsies in BFAST Cohort D were comparable with those
identified by tissue-based testing from the FMCore database. A low prevalence
of rearrangements were identified in the tissue-based testing data; these were
identified in the following genes: CDKN2A (n=8), NF1(n=3),APC(n=1),

ARIDIA (n=1), CREBBP (n=1), CTNNBI (n=1),and TP53 (n =1). *Patients who

had liquid biopsies were enrolled in BFAST Cohort D (n = 54) and testing

was conducted using FoundationOne®Liquid CDx clinical trial assay or

FoundationACT™ (Foundation Medicine, Inc., Cambridge, MA). "Patients with
NSCLC from the FMCore database (N = 612) who were ROSI-positive by tissue-
based NGS testing with FoundationOne®CDx (Data cut-off: April 2023)30.

*Copy number deletions are not accurately detected in liquid biopsies due to
limited sensitivity, which may in part explain the high prevalence of CDKN2A
deletions identified in the tissue-based assay. Amp, copy number amplification;
Del, copy number deletion; FoundationACT™, Foundation Medicine Assay for
Circulating Tumor DNA; NGS, next generation sequencing; NSCLC, non-small cell
lung cancer; ROS1, ROS proto-oncogene 1; SNV/indel, short variant.
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Extended Data Fig. 4 | Clinical outcomes of patients treated with entrectinib was no difference in median DoR or median PFS between patients with a baseline
and had low ( < 1%) and those with high ( > 1%) baseline ctDNA fraction. cTF <1% and those with a baseline cTF >1%. CI, confidence intervals; cTF, ctDNA
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Extended DataFig. 5| Correlation of baseline cTF with tumor size as
measured by SLD. cTF was derived from patients who have been screened

cTF (%)
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Pearson R=0.3, P=0.031
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Pearson’s correlation coefficient testing (two-sided) identified a weak but
positive association between baseline cTF and tumor burden. *Three patients had
missing SLD. cTF, ctDNA fraction; FoundationACT™, Foundation Medicine Assay

via FoundationACT™ or FoundationOne® Liquid CDx assays and individual
values have been plotted (n = 52*). Alinear regression was conducted using the for Circulating Tumor DNA; SLD, sum of the longest diameters.

stat_smooth() R function with method set to “Im” and 95% Cl bands are shown.
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Extended DataFig. 6 | Clinical outcomes of patients treated with entrectinib clearance. 36 patients had plasma samples from C3D1, one of these patients had

and cleared ROS1 from the ctDNA by C3D1 and those who did not. (A) DoR non-measurable disease. CI, confidence interval; ctDNA, circulating tumor DNA;
(n=29) and (B) PFS (n = 36) Kaplan-Meier curves for patients who cleared ROS1 DoR, duration of response; HR, hazard ratio; INV, investigator; NA, not available;
from the ctDNA by C3D1 (blue) and those who did not (red). ROSI clearance PFS, progression-free survival; ROS1, ROS proto-oncogene 1.

was associated with longer median DoR and median PFS compared with lack of
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Extended Data Fig. 7 | Patient cases assessing the relationship between

ctDNA levels and tumor response over the duration of entrectinib treatment.

Treatment started at tO. Empty data points represent when ctDNA was not

detected. Patient 3 (A-B) had consistent levels of ctDNA throughout the duration
oftreatment (A) and levels of ctDNA were not associated with tumor response
(B). Clinical presentation for Patient 3: 51-year-old male with one target lesion

inthe lung and one non-target lesion in the lymph node. Disease progression
was due to asmallincrease in the target lesion in the lung; non-target lesion

stayed stable. After disease progression, the patient continued treatment with
entrectinib and received five subsequent lines of therapy. As of April 2023, the

%) Aouenbayy oja|le 31 3-ZIMY 10 419

patient was still alive. Patient 3 had two ROSI fusion proteins (ROSI-FAM91A1 and
ROSI-SDC4), indicative of two cell populations and an AKT2 resistance mutation
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was identified at treatment discontinuation. Patient 14 (C-D) responded

to treatment with entrectinib cleared ctDNA by day 59 (C) and ctDNA levels
rebounded before radiological progression (D). Clinical presentation for

Patient 14: 37-year-old male with three target lesions (one in the lung and two
inthe lymph nodes) and one non-target lesion. Disease progression was due to
progressionin the target lesions in the lymph nodes and the presence of two

new lesions in the lymph nodes. There was no disease progression in the primary
target lesion (lung) and non-target lesions were stable. After disease progression,
the patient continued treatment with entrectinib and received seven subsequent
lines of therapy. As of October 2023, the patient was still alive. cTF, circulating
tumor fraction; PR, partial response; PD, progressive disease; SD, stable disease;
SLD, sum of the longest diameters.
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Extended Data Table 1| ROS1 fusion partners identified at screening and at treatment discontinuation, status of ROS1

clearance from ctDNA by C3D1, and TP53 status, by patient

Pt ROS1. fusigp palftg§1i£:ii’§f?ed RUBT elearange Mutated
D partner |deqt|f|ed st irsahisht from ctDNA TP53 (AF*)
AL EETRETIg discontinuation Ryl

1 CD74 CD74 Yes No

2 EZR EZR Yes No

3t FAM91A1, SDC4 SDC4 No No

7 EZR, TSPAN3 EZR, TSPAN3 N/A No

8 SDC4 SDC4 Yes No

9 CD74 CD74 N/A No

14 CD74 CD74 Yes No

15 EZR EZR Yes Yes (17.4%)
27 EZR EZR N/A No

30 CD74 CD74 Yes Yes (10.2%)
39 CD74 CD74 N/A  Yes (0.4%)
43 EZR EZR Yes Yes (1.0%)
47 ZCCHCS8 ZCCHC8 No Yes (4.9%)
54 CD74 CD74 N/A Yes (0.9%)

*Maximum AF of TP53 alterations detected at baseline; 'Different fusion partners identified at screening (FoundationACT™) and treatment discontinuation (F1LigCDx) may be due to technical
differences between the different assays used. ROST clearance from ctDNA by C3D1 could not be assessed in five patients due to lack of sample; denoted in the table as N/A. AF, allele
frequency; C3D1, cycle 3 day 1; ctDNA, circulating tumor DNA; N/A, not applicable; ROS1, ROS proto-oncogene 1.
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Extended Data Table 2 | Emerging mutations identified in patients at treatment discontinuation

Pt Gene Alteration Alteration  |Impact Pathogenic  |Mutation Ie\(el at . .
ID type status treatment discontinuation
1 FUBP1 |SNV/indel |P138A Missense [Unknown AF: 0.98%
ROS1 SNV/indel |F2004L Missense |Likely AF: 0.78%
2 |MPL SNV/indel |R592 Nonsense Unknown AF: 0.28%
|AKT2 SNV/indel |[E17K Missense [Known AF: 0.78%
FLT1 SNV/indel | K1037N Missense |Unknown AF: 1.47%
3 MST1R |SNV/indel |V45L Missense [Unknown AF: 0.51%
PPP2R2A SNV/indel |R298 Nonsense Likely AF: 1.38%
QKI SNV/indel |K25 Nonsense Likely AF: 0.35%
RPTOR |SNV/indel [V464M Missense |Unknown AF: 1.85%
7 GNAS SNV/indel |[E118K Missense |Unknown AF: 0.95%
PTCH1 |SNV/indel |[E1095Q Missense \Unknown AF: 1.20%
11 AURKA RE RAB3GAP2 Missense (Unknown Rearranged reads: 46
15 |WT1 SNV/indel |T346M Missense [Unknown AF: 0.45%
23 [ROS1 SNV/indel |G2032R Missense [Known AF: 0.26%
GNAQ SNV/indel |I6L Missense |Unknown AF: 0.83%
27 MYC CNV Amplification Missense [Known CNA ratio: 2.75
STAG2 |SNV/indel |N1186l Missense \Unknown AF:10.74%
30 ROS1 SNV/indel |F2004C Missense [Known AF: 1.05%
ROS1 SNV/indel |G2032R Missense [Known AF: 0.81%
39 |ACVR1B |SNV/indel |L493P Missense |Unknown AF: 0.87%
47 CUL3 SNV/indel |E533Q Missense [Known AF: 11.70%
MDM?2 SNV/indel |D343N Missense \Unknown AF: 11.90%
DDR?2 SNV/indel [I759M Missense [Unknown AF: 1.89%
FGF4 SNV/indel |S54L Missense |Unknown AF: 1.94%
IRF2 RE TENM3 Missense \Unknown Rearranged reads: 9
54 LYN SNV/indel S283C Missense [Unknown AF: 2.33%
MAP2K4 |[SNV/indel [S184 Nonsense Likely AF: 1.30%
MTOR SNV/indel |E2363K Missense |Unknown AF: 2.22%
MTOR SNV/indel |A108S Missense [Unknown AF: 0.49%
TP53 SNV/indel R248W Missense |[Known AF: 2.11%

AF, allele frequency; CNA, copy number alteration, CNV, copy number variant; RE, rearrangement; SNV/indel, short variant.
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Data collection  No software was used for the collection of data

Data analysis Exploratory analyses were performed in R (v3.5.2). Clinical analyses were performed using SAS (v9.04)
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- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Data availability statement that is provided in the manuscript:

All clinical and ctDNA data for BFAST cohort D are deposited to the European Genome Phenome Archive under accession number EGAS50000000105. For up-to-
date details on Roche’s Global Policy on the Sharing of Clinical Information and how to request access to related clinical study documents, see here: https://
go.roche.com/data_sharing. Anonymized records for individual patients across more than one data source external to Roche cannot, and should not, be linked




because of a potential increase in the risk of patient re-identification.
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assigned by the investigator.
Disaggregated data for sex has been reported in Table 1 (32 patients were female and 23 patients were male) and we
confirm that consent has been obtained for reporting and sharing individual-level data.
No differences in outcomes have previously been reported between males and females treated with entrectinib, who were
selected using tissue-based testing. In light of this, sex-based analyses in a patient population selected for treatment with
entrectinib based on blood-based data are unlikely to yield different results.
Gender was not reported in this study as it was not relevant.
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Reporting on race, ethnicity, or Self-reported race of patients has been reported in Table 1.
other socially relevant
groupings

Population characteristics Eligible patients were >18 years old, had previously untreated, unresectable, advanced or metastatic (stage I1IB or IV) NSCLC
that was not amenable to concomitant chemoradiation; had an ECOG PS of 0-2; had life expectancy >12 weeks; and had
measurable disease RECIST v1.1. Patients indentifed to have ROS1-positive NSCLC by blood-based NGS assays
(FoundationOne®Liquid CDx or FoundationACT™) were eligible for Cohort D
Baseline characteristics reported in Table 1 are generally well balanced

Recruitment Patients were enrolled at 120 centers across 25 countries. These sites were selected based on factors such as patients
population availability and site staff expertise in lung cancer and the conduct of clinical trials.
Patients were recruited to be screened and enrolled at the discretion of the primary investigator. All patients had a central
blood-based NGS screening that informed investigators as to whether their patient was eligible for a treatment cohort.
Investigators were responsible for assessing a patients eligibility to participate in a treatment cohort. Our protocol design
allowed for the screening of a representative sample of patients with advanced NSCLC

Patients enrolled in BFAST may have undergone prior tissue-based testing and been pre-selected for screening in BFAST
which may have enriched the reported prevalence of ROS1 fusions in this population.

Ethics oversight The study was performed in accordance with the principles of the Declaration of Helsinki and all patients provided written
informed consent for initial blood screening and enrollment into a treatment cohort. The study protocol was approved by
institutional review boards of participating institutions, including the Ontario Cancer Research Ethics Board (OCREB) (Princess
Margaret Cancer Center, William Osler Health System Brampton Civic Hospital, and Sunnybrook Health Sciences Center) and
the University of Saskatchewan Biomedical Research Ethics Board (Saskatoon Cancer Centre).

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Sample size Determination of sample size was based on demonstration of data consistency between BFAST (blood-selected patients) and the integrated
analysis of three clinical trials of entrectinib (tissue-selected patients). Assuming the established ORR seen with entrectinib in the integrated
analysis was 75% (the integrated analysis was ongoing at the time BFAST Cohort D was initiated), BFAST planned to enroll 50 patients to
provide a 75% chance that the lower limit of the two-sided 95% CI (using Clopper-Pearson method) around the point estimate of ORR in
patients selected by liquid biopsy would be >72% (thus preserving at least 75% of the ORR observed with entrectinib in the integrated analysis
in which patients were selected using tissue-based testing). The protocol pre-specified preserving 75% ORR to allow for potential differences
between an entirely ctDNA-positive population versus a historical control, and in line with the approach taken in other single-arm cohorts in
the BFAST study.

Between 11 January 2018 and 9 December 2020, 5,220 patients were screened, and 92 patients were identified to have ROS1-positive,
advanced/metastatic NSCLC by liquid biopsies. Of these 92 patients, 55 treatment naive patients were enrolled, and 54 of them had
measurable disease (Table 1). The last patient included in this analysis was enrolled on 1 October 2020, and the data cut-off was 26 November
2021.




Data exclusions  No data were excluded
Replication No experiments were repeated or replicated
Randomization  Patients were assigned to a treatment based on the results of the blood-based screening assay

Blinding Current study is an open label study and no blinding was required
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All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Clinical trial registration = NCT03178552
Study protocol A redacted version of this protocol will be made available alongside this article

Data collection Between 11 January 2018 and 9 December 2020, 5,220 patients were screened by blood-based NGS in the BFAST study. The last
patient included in this analysis was enrolled on 1 October 2020, and the data cut-off was 26 November 2021.
Patients were enrolled from 120 centers across 25 countries. Academic and community oncology practices participated in the study
and these sites were selected based on factors such as patients population availability and site staff expertise in lung cancer and the
conduct of clinical trials.

Outcomes The primary endpoint was confirmed objective response rate (ORR) per investigator (INV).
Secondary endpoints were clinical benefit rate (CBR) , duration of response (DoR), and progression-free survivavl (PFS) by INV; ORR,
CBR, DoR, PFS by independent review facility (IRF); overall survival; time to CNS progression (by INV and IRF); and safety.
All biomarker analyses are exploratory endpoints and were not pre-specfied in the protocol.
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