
ORIGINAL ARTICLE
Safety and efficacy of pralsetinib in RET fusionepositive non-small-cell lung
cancer including as first-line therapy: update from the ARROW trial5
F. Griesinger1, G. Curigliano2,3, M. Thomas4, V. Subbiah5, C. S. Baik6, D. S. W. Tan7, D. H. Lee8, D. Misch9, E. Garralda10,
D.-W. Kim11, A. J. van der Wekken12, J. F. Gainor13, L. Paz-Ares14, S. V. Liu15, G. P. Kalemkerian16, Y. Houvras17,
D. W. Bowles18, A. S. Mansfield19, J. J. Lin13, V. Smoljanovic20, A. Rahman20, S. Kong21y, A. Zalutskaya22, M. Louie-Gao22,
A. L. Boral22 & J. Mazières23*
1Department of Hematology and Oncology, Pius-Hospital, University of Oldenburg, Oldenburg, Germany; 2European Institute of Oncology, IRCCS, Milan; 3Department
of Oncology and Hemato-Oncology, University of Milano, Milan, Italy; 4Department of Thoracic Oncology, Thoraxklinik, University Heidelberg and Translational Lung
Research Center Heidelberg (TLRC-H), Member of the German Center for Lung Research (DZL), Heidelberg, Germany; 5Department of Investigational Cancer
Therapeutics, Division of Cancer Medicine, University of Texas MD Anderson Cancer Center, Houston; 6Division of Oncology, Department of Medicine, University of
Washington School of Medicine, Seattle, USA; 7Division of Medical Oncology, National Cancer Centre Singapore, Singapore; 8Department of Oncology, University of
Ulsan College of Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Republic of Korea; 9Lungenklinik Heckeshorn, Helios Clinic Emil von
Behring, Berlin, Germany; 10Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain; 11Department of Internal Medicine, Seoul National University College of
Medicine and Seoul National University Hospital, Seoul, Republic of Korea; 12Department of Pulmonary Medicine, University of Groningen and University Medical
Center Groningen, Groningen, Netherlands; 13Department of Medicine, Massachusetts General Hospital, Boston, USA; 14Medical Oncology Department, Hospital
Universitario 12 de Octubre, Madrid, Spain; 15Lombardi Comprehensive Cancer Center, Georgetown University, Washington, DC; 16Division of Hematology/Oncology,
University of Michigan, Ann Arbor; 17Department of Surgery/Medicine, Weill Cornell Medical College University, New York; 18University of Colorado School of
Medicine, Aurora; 19Division of Medical Oncology, Mayo Clinic, Rochester, USA; 20F. Hoffmann-La Roche, Ltd, Basel, Switzerland; 21Genentech Inc., South San
Francisco; 22Blueprint Medicines Corporation, Cambridge, USA; 23Institut Universitaire du Cancer, Toulouse, France
*Corresp
E-mail: m

yPresent
5Note:
0923-75

license (htt

1168
Available online 13 August 2022
Background: RET fusions are present in 1%-2% of non-small-cell lung cancer (NSCLC). Pralsetinib, a highly potent, oral,
central nervous system-penetrant, selective RET inhibitor, previously demonstrated clinical activity in patients with RET
fusionepositive NSCLC in the phase I/II ARROW study, including among treatment-naive patients.We report an updated
analysis from the ARROW study.
Patients and methods: ARROW is a multi-cohort, open-label, phase I/II study. Eligible patients were �18 years of age
with locally advanced or metastatic solid tumours and an Eastern Cooperative Oncology Group performance status of
0-2 (later 0-1). Patients initiated pralsetinib at the recommended phase II dose of 400 mg once daily until disease
progression, intolerance, consent withdrawal, or investigator’s decision. The co-primary endpoints (phase II) were
overall response rate (ORR) by blinded independent central review and safety.
Results: Between 17 March 2017 and 6 November 2020 (data cut-off), 281 patients with RET fusionepositive NSCLC
were enrolled. The ORR was 72% [54/75; 95% confidence interval (CI) 60% to 82%] for treatment-naive patients and
59% (80/136; 95% CI 50% to 67%) for patients with prior platinum-based chemotherapy (enrolment cut-off for
efficacy analysis: 22 May 2020); median duration of response was not reached for treatment-naive patients and
22.3 months for prior platinum-based chemotherapy patients. Tumour shrinkage was observed in all treatment-
naive patients and in 97% of patients with prior platinum-based chemotherapy; median progression-free survival
was 13.0 and 16.5 months, respectively. In patients with measurable intracranial metastases, the intracranial
response rate was 70% (7/10; 95% CI 35% to 93%); all had received prior systemic treatment. In treatment-naive
patients with RET fusionepositive NSCLC who initiated pralsetinib by the data cut-off (n ¼ 116), the most common
grade 3-4 treatment-related adverse events (TRAEs) were neutropenia (18%), hypertension (10%), increased blood
creatine phosphokinase (9%), and lymphopenia (9%). Overall, 7% (20/281) discontinued due to TRAEs.
Conclusions: Pralsetinib treatment produced robust efficacy and was generally well tolerated in treatment-naive
patients with advanced RET fusionepositive NSCLC. Results from the confirmatory phase III AcceleRET Lung study
(NCT04222972) of pralsetinib versus standard of care in the first-line setting are pending.
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INTRODUCTION

RET proto-oncogene (RET) fusions are targetable oncogenic
drivers in 1%-2% of non-small-cell lung cancer (NSCLC).1-3

For treatment-naive patients without a driver gene alter-
ation, treatment with platinum-doublet cytotoxic chemo-
therapy is associated with modest response rates and short
progression-free survival (PFS).4-10 Immune checkpoint in-
hibitors [targeting programmed cell death protein 1 (PD-1)
or its ligand (PD-L1)] as monotherapy or in combination
with platinum-based chemotherapy are an option for pa-
tients lacking actionable oncogenic alterations11; however,
outcomes with immune checkpoint inhibitors remain poor
in patients with RET fusionepositive NSCLC regardless of
PD-L1 expression.12-15 Given the modest overall clinical
benefit of standard first-line chemotherapy with or without
immune checkpoint inhibitors for patients with RET fusione
positive NSCLC, novel approaches which selectively target
RET are needed.

Pralsetinib (formerly BLU-667) is a selective and highly
potent small-molecule inhibitor of wild-type RET and
mutated or rearranged RET, with activity against V804
gatekeeper mutations that confer resistance to multikinase
inhibitors.16 In an interim analysis of the phase I/II registra-
tional ARROW study (NCT03037385), pralsetinib was gener-
ally well tolerated and demonstrated clinical activity in
patients with RET fusionepositive NSCLC at a 400 mg once-
daily (QD) starting dose, with an overall response rate (ORR)
of 70% and 61% in treatment-naive patients and patients
with prior platinum-based chemotherapy, respectively.17,18

In this previous analysis (data cut-off: 22 May 2020; effi-
cacy enrolment cut-off: 11 July 2019), the treatment-naive
population was limited in number (n ¼ 29) and repre-
sented patients who were not candidates for standard
platinum-based chemotherapy as determined by the inves-
tigator. Following a protocol amendment in July 2019, the
eligibility criteria were expanded to include treatment-naive
patients who were candidates for standard platinum-based
chemotherapy, allowing enrolment of a patient cohort
more representative of the real-world, first-line population.
The updated analysis of the ARROW study presented here
includes treatment-naive patients enrolled before and after
the protocol eligibility revision, as well as an update on the
overall population with an extended follow-up.
METHODS

Patients and study design

ARROW is a multi-cohort, multicentre, open-label, phase I/II
study (ClinicalTrials.gov, NCT03037385) designed to evaluate
the safety, tolerability, pharmacokinetics, pharmacodynamics,
and efficacy of pralsetinib in patients with advanced RET-
altered tumours. Phase I evaluated pralsetinib in dose
escalation (30-600 mg), determining 400 mg QD as the rec-
ommended phase II dose.19 Phase II evaluated pralsetinib
400 mg QD in multiple expansion groups defined by disease
Volume 33 - Issue 11 - 2022
type and treatment history. The study design has been
previously described.17,20 Briefly, eligible patients were
�18 years of age with unresectable, locally advanced or
metastatic solid tumours, and a pathologically or genetically
documented RET fusion or mutation, an Eastern Cooperative
Oncology Group (ECOG) performance status of 0-2 (limited to
0-1 after protocol amendment), and baseline measurable
disease as per RECIST version 1.1. Patients with central ner-
vous system (CNS) metastases or a primary CNS tumour
associated with progressive neurological symptoms or
requiring increasing doses of corticosteroids to control the
CNS disease were excluded. For the RET fusionepositive
NSCLC cohorts, patients were required to have a docu-
mented RET fusion as determined by local testing of tumour
or circulating tumour nucleic acid (ctDNA) in blood. Following
a protocol amendment on 11 July 2019, treatment-naive
patients with RET fusionepositive NSCLC were enrolled
regardless of their eligibility for standard platinum-based
chemotherapy. Before 11 July 2019, only treatment-naive
patients who were not candidates for standard platinum-
based chemotherapy as determined by the investigator
were eligible for enrolment. The full eligibility criteria are
described in the protocol (Supplementary Appendix, available
at https://doi.org/10.1016/j.annonc.2022.08.002).

This study was conducted in compliance with the Inter-
national Conference on Harmonization for Good Clinical
Practice and the Declaration of Helsinki. All patients pro-
vided written, informed consent. The study protocol was
approved by the institutional review boards/independent
ethics committees at all sites. Safety was monitored by the
safety review committee comprising investigators and
sponsor representatives.
Assessments

Patients were initiated on pralsetinib 400 mg QD and
continued therapy until disease progression, intolerance,
consent withdrawal, or investigator’s decision. Dose re-
ductions due to adverse events (AEs) below 100 mg QD
were not permitted, and dose interruptions due to AEs for
>28 days were not permitted [full criteria for dose modi-
fications are described in the protocol (Supplementary
Appendix, available at https://doi.org/10.1016/j.annonc.
2022.08.002)].

RET alterations were detected by local testing methods,
including next-generation sequencing of tumour or ctDNA
in blood, or fluorescence in situ hybridization of tumour
tissue (Table 1). Pre-treatment tumour tissue (archived or
new tissue) was analysed centrally for RET gene status.
Centrally confirmed RET gene alteration was not required
for study entry; however, in the event local RET testing was
not available, enrolment was based on the central labora-
tory results. Computerized tomography or magnetic reso-
nance imaging of all known disease sites was conducted at
screening and every w8 weeks on treatment, and every 3-4
months after the last dose for patients who discontinued
https://doi.org/10.1016/j.annonc.2022.08.002 1169
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Table 1. Baseline characteristics (ITT population)

Treatment-naive Prior treatment RET fusionepositive
NSCLC (n ¼ 233)

All
(n ¼ 75)

Before eligibility
revision
(n ¼ 47)a

After eligibility
revision
(n ¼ 28)a

Prior platinum-based
chemotherapy
(n ¼ 136)

Prior non-platinum
systemic therapy
(n ¼ 22)

Median age (range), years 63 (30-87) 65 (30-87) 56 (35-87) 59 (26-85) 61 (47-84) 60 (26-87)
Male, n (%) 39 (52) 26 (55) 13 (46) 65 (48) 7 (32) 111 (48)
Race, n (%)
White 52 (69) 30 (64) 22 (79) 55 (40) 14 (64) 121 (52)
Asian 17 (23) 13 (28) 4 (14) 70 (51) 5 (23) 92 (39)
Other/unknown 6 (8) 4 (9) 2 (7) 11 (8) 3 (14) 20 (9)

Smoking history, n (%)
Current/former 32 (43) 21 (45) 11 (39) 48 (35) 4 (18) 84 (36)
Never 41 (55) 25 (53) 16 (57) 86 (63) 18 (82) 145 (62)
Unknown 2 (3) 1 (2) 1 (4) 2 (1) 0 4 (2)

ECOG PS, n (%)
0 31 (41) 18 (38) 13 (46) 37 (27) 10 (45) 78 (33)
1 43 (57) 28 (60) 15 (54) 94 (69) 12 (55) 149 (64)
2b 1 (1) 1 (2) 0 5 (4) 0 6 (3)

Brain metastases, n (%)c 25 (33) 17 (36) 8 (29) 54 (40) 8 (36) 87 (37)
RET fusion partner, n (%)
KIF5B 50 (67) 33 (70) 17 (61) 98 (72) 16 (73) 164 (70)
CCDC6 13 (17) 5 (11) 8 (29) 24 (18) 4 (18) 41 (18)
NCOA4 1 (1) 0 1 (4) 0 0 1 (<1)
Other 11 (15) 9 (19) 2 (7) 14 (10) 2 (9) 27 (12)

RET local testing method, n (%)
NGS 54 (72) d d 112 (82) 19 (86) 185 (79)
Tissue 36 (48) d d 50 (37) 14 (64) 100 (43)
Plasmad 12 (16) d d 20 (15) 5 (23) 37 (16)
Unknown 6 (8) d d 42 (31) 0 48 (21)

FISH 20 (27) d d 19 (14) 3 (14) 42 (18)
Other 1 (1) d d 5 (4) 0 6 (3)

Prior therapy type, n (%)
Platinum-based chemotherapy 0 0 0 136 (100) 0 136 (58)
Non-platinum-based chemotherapy 0 0 0 0 2 (9) 2 (1)
Multikinase inhibitor 0 0 0 38 (28) 6 (27) 44 (19)
PD-L1 inhibitor 0 0 0 55 (40) 14 (64) 69 (30)

ctDNA, circulating tumour DNA; ECOG PS, Eastern Cooperative Oncology Group performance status; FISH, fluorescence in situ hybridization; ITT, intent-to-treat; NSCLC, non-small-
cell lung cancer; NGS, next-generation sequencing; PD-L1, programmed cell death/programmed cell death ligand-1.
aProtocol amendment July 2019; this amendment expanded inclusion criteria to allow recruitment of treatment-naive patients eligible for standard platinum-based therapy who
had previously not been permitted.
bECOG PS of 2 was permitted before protocol amendment in July 2018.
cHistory of or current.
dIf local testing method is NGS but specimen type is missing, and ctDNA testing method is also NGS and specimen type is available, the specimen type used in ctDNA test is
applied.
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treatment without disease progression. AEs were graded
according to the National Cancer Institute Common Ter-
minology Criteria for Adverse Events, version 4.03, and
monitored from the treatment initiation until 30 days after
the last dose. Safety laboratory assessments were con-
ducted at local laboratories according to the schedules
provided in the protocol (Supplementary Appendix, avail-
able at https://doi.org/10.1016/j.annonc.2022.08.002).
Endpoints

The co-primary endpoints for the phase II portion were ORR
[complete response (CR) or partial response (PR) as per
RECIST version 1.1] as assessed by blinded independent
central review, and safety. Secondary endpoints included
duration of response (DOR; time from first response until
disease progression or death, whichever occurred first),
clinical benefit rate (CBR; confirmed CR, PR, stable disease
for �16 weeks), disease control rate (DCR; CR, PR, or stable
1170 https://doi.org/10.1016/j.annonc.2022.08.002
disease), PFS (time from first dose to disease progression or
death, whichever occurred first), overall survival (OS; time
from first dose to death), and correlation of RET gene
alteration and efficacy.
Statistical analyses

A sample size of w170 patients with treatment-naive RET
fusionepositive NSCLC was estimated to provide >90%
power at the two-sided significance level of 0.05 for testing
the null hypothesis ORR of 48% versus the alternative ORR
of 61%. For patients with RET fusionepositive NSCLC who
had previously received platinum-based chemotherapy, a
sample size of w80 patients was estimated to provide
>95% power at the two-sided significance level of 0.05 for
testing the null hypothesis ORR of 23% versus the alterna-
tive ORR of 50%.

The interim data included in this article represent updated
analyses conducted in the registrational population for
Volume 33 - Issue 11 - 2022
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European Union (EU) regulatory filings. Efficacy analyses
included all patients with RET fusionepositive NSCLC in the
intent-to-treat (ITT) population who initiated pralsetinib at
the recommended phase II dose of 400 mg QD by 22 May
2020 (enrolment cut-off), including patients who had
received prior treatment (platinum-based chemotherapy or
non-platinum systemic therapy) or were treatment-naive
(regardless of eligibility for standard platinum-based
chemotherapy). Efficacy data are also reported for the
measurable disease population, comprising a subset of pa-
tients in the ITT population with sufficient evidence of a RET
fusion and baseline measurable disease. Safety analyses
included all patients with RET-altered tumours who had
enrolled and initiated 400 mg QD pralsetinib by 6 November
2020 (data cut-off); an additional safety analysis was con-
ducted for all patients with RET fusionepositive NSCLC by
treatment history (treatment-naive or pre-treated).

Two-sided 95% confidence intervals (CIs) were based on
exact binomial distributions using the ClopperePearson
method. DOR, PFS, and OS were determined using
KaplaneMeier (KeM) analyses; estimates for duration of
follow-up for these outcomes were determined using the
inverse KeM method, with 95% CIs based on the Green-
wood formula. ORR subgroup analyses were conducted for
patient subgroups, defined by sex, ECOG performance sta-
tus, smoking, CNS/brain metastases, treatment history, and
RET fusion partner. All statistical analyses were conducted
using SAS version 9.4 (SAS Institute, Cary, NC).
Safety population, N = 528a

     281 with RET  fusion–positive NSCLC

75 trea
      47 
      28 

123 discontinued treatment
      74 disease progression
      34 adverse event
      17 treatment-related
      15 otherd

110 continuing treatment

Enrolled by
6 November 2020

(data cut-off)

RET fusion–positive NSCLC (ITT)b

n = 233
Enrolled by
22 May 2020

Figure 1. Patient disposition.
aSafety analysis includes all patients enrolled by 6 November 2020 (data cut-off), in d
all patients with RET fusionepositive NSCLC in the ITT population enrolled by 22 May
disease. dOther reasons for discontinuation were withdrawn consent (n ¼ 10), inve
amendment July 2019; this amendment expanded inclusion criteria to allow recruitme
had previously not been permitted.
ITT, intent-to-treat; NSCLC, non-small-cell lung cancer.
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RESULTS

Patients

Between 17 March 2017 and 6 November 2020 (data cut-
off), 528 patients with RET-altered tumours had enrolled
in dose escalation and dose expansion and initiated 400 mg
QD pralsetinib (safety population), of whom 281 had RET
fusionepositive NSCLC (Figure 1). In total, 233 patients with
RET fusionepositive NSCLC had enrolled by 22 May 2020
(ITT population), comprising 75 treatment-naive patients
and 158 patients who had received prior treatment (136
patients with prior platinum-based chemotherapy and 22
patients with prior non-platinum systemic therapy). Among
the 75 treatment-naive patients, 47 patients had enrolled
before the eligibility revision (not candidates for standard
platinum-based chemotherapy as determined by the
investigator) and 28 patients had enrolled after the
eligibility revision (enrolled regardless of their eligibility for
standard platinum-based chemotherapy). By the
6 November 2020 data cut-off (median follow-up: 17.1
months), 110 patients in the RET fusionepositive NSCLC ITT
population were still on treatment; the most common
reasons for treatment discontinuation were disease pro-
gression (n ¼ 74) and AEs (n ¼ 34) (Figure 1).

In the treatment-naive ITT population (n ¼ 75), median
age was 63 years (range 30-87 years), 52% were male, 43%
were current/former smokers, 59% had an ECOG perfor-
mance status of 1-2, and 33% had history of or active CNS/
tment-naive
before eligibility revisione

before eligibility revisione

158 prior treatment
      136 prior platinum
      22 prior non-platinum

RET fusion–positive NSCLC
(measurable disease population)c

n = 216

ose escalation (phase I) and dose expansion (phase II). bEfficacy analysis includes
2020. cPatients with sufficient evidence of a RET fusion and baseline measurable
stigator’s decision (n ¼ 3), and administrative reason/other (n ¼ 2). eProtocol
nt of treatment-naive patients eligible for standard platinum-based therapy who
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brain metastases (Table 1). The baseline characteristics
were generally similar between treatment-naive patients
and patients who had received prior treatment. Of note,
treatment-naive patients who had enrolled after eligibility
revision (n ¼ 28) had a lower median age, proportionally
higher ECOG performance status of 0, and proportionally
lower brain metastases than those enrolled before the
eligibility revision, consistent with the more favourable
prognostic factors expected from this population.

Efficacy

Among treatment-naive patients with RET fusionepositive
NSCLC in the ITT population (n ¼ 75), the ORR was 72%
(95% CI 60% to 82%) with a median time to first response of
1.8 months (range 0.9-6.1 months) (Table 2). Four (5%)
patients had a CR, 50 (67%) had a PR, 14 (19%) had stable
disease, 5 (7%) had progressive disease, and 2 (3%) were
not assessable. The DCR was 91% (95% CI 82% to 96%) and
CBR was 80% (95% CI 69% to 88%). Median DOR was not
reached (NR; 95% CI 9.0 months-NR) after a median follow-
up of 7.4 months (95% CI 6.4-9.5 months), with 84% (95% CI
73% to 95%) and 54% (95% CI 34% to 74%) of patients still
responding at 6 months and 12 months, respectively
(Table 2 and Supplementary Figure S1A, available at https://
doi.org/10.1016/j.annonc.2022.08.002). For treatment-
naive patients who enrolled before the eligibility revision,
the ORR was 68% (95% CI 53% to 81%) and for patients who
Table 2. Efficacy summary (ITT population)

Treatment-naive

All (n ¼ 75) Before eligibility
revision
(n ¼ 47)a

After e
revisio
(n ¼ 2

ORR, % (95% CI) 72 (60-82) 68 (53-81) 79 (59
Best overall response, n (%)
CR 4 (5) 4 (9) 0
PR 50 (67) 28 (60) 22 (79
SD 14 (19) 9 (19) 5 (18
PD 5 (7) 5 (11) 0
NE 2 (3) 1 (2) 1 (4)

DCR, % (95% CI)b 91 (82-96) 87 (74-95) 96 (82
CBR, % (95% CI)c 80 (69-88) 74 (60-86) 89 (72
Median time to first response
(range), months

1.8 (0.9-6.1) 1.8 (0.9-5.6) 1.8 (1.

Median DOR (95% CI), months NR (9.0-NR) 11.0 (7.4-NR) NR (NR
DOR rate, % (95% CI)
6-month 84 (73-95) 79 (63-94) 93 (81
12-month 54 (34-74) 49 (29-69) NR (NR

Median follow-up (95% CI), months 7.4 (6.4-9.5) 11.1 (9.5-13.6) 5.6 (4.
Median PFS (95% CI), monthsd 13.0 (9.1-NR) 10.9 (7.7-NR) NR (NR
PFS rate, % (95% CI)
6-month 80 (71-90) 75 (62-88) 89 (78
12-month 53 (38-68) 44 (28-60) 84 (70

Median follow-up (95% CI), months 9.2 (8.6-11.0) 13.2 (11.0-14.8) 8.2 (7.

CBR, clinical benefit rate; CI, confidence interval; CR, complete response; DCR, disease con
cancer; NE, not evaluable; NR, not reached; ORR, overall response rate; PD, progressive dis
disease.
aProtocol amendment July 2019; this amendment expanded inclusion criteria to allow recru
had previously not been permitted.
bConfirmed CR or PR or SD.
cCR or PR or SD of �16 weeks.
dEvaluated in all patients with RET fusionepositive NSCLC who initiated 400 mg QD pralse

1172 https://doi.org/10.1016/j.annonc.2022.08.002
had enrolled after the eligibility revision, ORR was 79% (95%
CI 59% to 92%) (Table 2); median DOR was 11.0 months
[95% CI 7.4 months-NR; median follow-up: 11.1 months
(95% CI 9.5-13.6 months)] and NR [95% CI not estimable;
median follow-up: 5.6 months (95% CI 4.3-6.5 months)],
respectively. The ORR remained generally high in all re-
ported subgroups, including those defined by sex (female or
male), ECOG performance status (0, 1, or 2), CNS/brain
metastases history (yes or no), RET fusion partner (KIF5B,
CCDC6, NCOA4, or others), or smoking history (never
[smoked <100 cigarettes in their lifetime] or former/cur-
rent) (Supplementary Figure S2A, available at https://doi.
org/10.1016/j.annonc.2022.08.002). Tumour shrinkage was
observed in all treatment-naive patients with baseline and
post-baseline assessments (67/67) (Figure 2A). Median PFS
was 13.0 months (95% CI 9.1 months-NR) after a median
follow-up of 9.2 months (95% CI 8.6-11.0 months; Figure 3A
and Table 2); 27 (36%) patients had progression events or
died. The estimated 6- and 12-month PFS rates were 80%
(95% CI 71% to 90%) and 53% (95% CI 38% to 68%),
respectively. Median PFS for treatment-naive patients who
enrolled before the eligibility revision was 10.9 months
[95% CI 7.7 months-NR; median follow-up: 13.2 months
(95% CI 11.0-14.8 months)] and median PFS was NR [95% CI
not estimable; median follow-up: 8.2 months (95% CI 7.3-
9.1 months)] for patients who enrolled after the eligibility
revision. In all treatment-naive patients, OS was NR after a
Prior treatment RET fusionepositive
NSCLC (n ¼ 233)

ligibility
n
8)a

Prior platinum-based
chemotherapy
(n ¼ 136)

Prior non-platinum
systemic therapy
(n ¼ 22)

-92) 59 (50-67) 73 (50-89) 64 (58-71)

7 (5) 0 11 (5)
) 73 (54) 16 (73) 139 (60)
) 43 (32) 4 (18) 61 (26)

6 (4) 2 (9) 13 (6)
7 (5) 0 9 (4)

-100) 90 (84-95) 91 (71-99) 91 (86-94)
-98) 74 (66-81) 77 (55-92) 76 (70-82)
7-6.1) 1.8 (1.3-11.4) 1.8 (1.6-5.5) 1.8 (0.9-11.4)

-NR) 22.3 (15.1-NR) NR (9.2-NR) 22.3 (14.7-NR)

-100) 83 (74-91) 93 (81-100) 84 (78-91)
-NR) 68 (57-80) 56 (25-87) 64 (55-73)
3-6.5) 16.7 (12.9-18.5) 18.5 (7.7-22.0) 12.4 (9.3-16.6)
-NR) 16.5 (10.5-24.1) 12.8 (9.1-NR) 16.4 (11.0-24.1)

-100) 72 (64-80) 76 (58-94) 75 (69-81)
-99) 57 (48-66) 52 (29-76) 56 (49-63)
3-9.1) 18.4 (13.2-19.8) 20.2 (9.3-23.8) 12.9 (11.1-17.5)

trol rate; DOR, duration of response; ITT, intent-to-treat; NSCLC, non-small-cell lung
ease, PFS, progression-free survival; PR, partial response; QD, once daily; SD, stable

itment of treatment-naive patients eligible for standard platinum-based therapy who

tinib by 22 May 2020.
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Figure 2. Tumour shrinkage in patients with RET fusionepositive NSCLC. Maximum reduction in target lesion diameter in (A) treatment-naive patients (n ¼ 67) and
(B) patients with prior platinum-based chemotherapy (n ¼ 120) with baseline and post-baseline measurable disease. The dotted lines represent the thresholds for
progressive disease (þ20%), partial response (�30%), and complete response (�100%) as per RECIST.
NSCLC, non-small-cell lung cancer.

F. Griesinger et al. Annals of Oncology
median follow-up of 12.8 months (95% CI 11.1-15.0
months); 12 (16%) patients died. The estimated 6- and 12-
month OS rates were 92% (95% CI 85% to 98%) and 82%
(95% CI 72% to 93%), respectively.

In patients with RET fusionepositive NSCLC who
had previously received platinum-based chemotherapy
(n ¼ 136), the ORR was 59% (95% CI 50% to 67%), with a
median time to first response of 1.8 months (95% CI 1.3-11.4
months) (Table 2). The ORR remained high in most reported
patient subgroups (Supplementary Figure S2B, available at
https://doi.org/10.1016/j.annonc.2022.08.002) and median
DOR was 22.3 months (95% CI 15.1 months-NR) after a me-
dian follow-up of 16.7 months (95% CI 12.9-18.5 months)
(Supplementary Figure S1B, available at https://doi.org/10.
1016/j.annonc.2022.08.002). Tumour shrinkage was
observed in 97% (116/120) of patients (Figure 2B). Median
PFS was 16.5 months (95% CI 10.5-24.1 months) after a
median follow-up of 18.4 months (95% CI 13.2-19.8 months;
Figure 3B and Table 2). Median OS was NR after a median
follow-up of 20.1 months (95% CI 19.4-21.5 months), with
estimated 6- and 12-month OS rates of 85% (95% CI 79% to
91%) and 72% (95% CI 64% to 81%), respectively.

In patients with RET fusionepositive NSCLC who had pre-
viously received non-platinum systemic therapy (n ¼ 22), the
ORR was 73% (95% CI 50% to 89%), with a median time to
first response of 1.8 months (95% CI 1.6-5.5 months)
(Table 2). Median DOR was NR [95% CI 9.2 months-NR; me-
dian follow-up: 18.5 months (95% CI 7.7-22.0 months)] and
Volume 33 - Issue 11 - 2022
median PFS was 12.8 months [95% CI 9.1 months-NR; median
follow-up: 20.2 months (95% CI 9.3-23.8 months)].

Shrinkage of brain metastases was observed in all
assessable patients with measurable intracranial metastases
(10/10; Supplementary Figure S3, available at https://doi.
org/10.1016/j.annonc.2022.08.002). All of these patients
had received prior systemic treatment, including nine pa-
tients with prior platinum-based chemotherapy and one
patient with prior non-platinum systemic therapy. Four
patients had received prior brain radiotherapy. The intra-
cranial response rate was 70% (7/10; 95% CI 35% to 93%),
including three patients (30%) with intracranial CRs, with a
median time to response of 1.7 months (range 1.6-11.4
months). Median duration of intracranial response was 10.5
months (95% CI 5.5-12.6 months), with 71% (95% CI 38% to
100%) and 36% (95% CI 0% to 75%) of responses ongoing at
6 and 12 months, respectively. Among patients without
baseline CNS metastases (223/233), only two patients had
scan-confirmed CNS progressive disease at data cut-off.

Efficacy findings in the ITT population were consistent with
the measurable disease population (n ¼ 216) for both
treatment-naive and previously treated cohorts (Supple-
mentary Table S1, available at https://doi.org/10.1016/j.
annonc.2022.08.002).

Safety

In patients with RET fusionepositive NSCLC who initiated
400 mg QD pralsetinib and enrolled by 6 November 2020
https://doi.org/10.1016/j.annonc.2022.08.002 1173
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(n ¼ 281), median duration of treatment was 7.9 months
(range 0.3-28.4 months) with a median relative dose in-
tensity of 92% (range 27%-100%); 7% (20/281) discontinued
due to treatment-related adverse events (TRAEs). In the
treatment-naive population (n ¼ 116), 108 (93%) patients
experienced a TRAE, including 60 (52%) patients who
experienced a grade 3-4 TRAE (Table 3). In the pre-treated
population (n ¼ 165), 156 (95%) patients experienced a
TRAE, including 93 (56%) patients who experienced a grade
3-4 TRAE. The most common TRAEs in the treatment-naive
population (occurring in �30% of patients) were neu-
tropenia (43%; febrile neutropenia in 2%), leukopenia
(39%), increased aspartate aminotransferase (39%),
increased alanine aminotransferase (32%), anaemia (32%),
and constipation (30%); the most common grade 3-4 TRAEs
(occurring in �10% of patients) were neutropenia (18%)
and hypertension (10%). In the pre-treated population, the
most common TRAEs were neutropenia (47%; febrile neu-
tropenia in 2%), anaemia (43%), increased aspartate
aminotransferase (42%), and leukopenia (31%); the most
common grade 3-4 TRAEs were neutropenia (22%), anaemia
(18%), and hypertension (13%). The most common
treatment-related serious AEs for treatment-naive and pre-
treated populations were pneumonitis [six (5%) and eight
(5%) patients, respectively] and pneumonia [seven (6%) and
six (4%) patients, respectively]. In both treatment-naive and
pre-treated patients, neutropenia was the most common
TRAE leading to dose reduction [17 (15%) and 23 (14%)
patients, respectively] and dose interruption [19 (16%) and
27 (16%) patients, respectively] (Supplementary Table S2,
available at https://doi.org/10.1016/j.annonc.2022.08.002).
Pneumonitis was the most common TRAE leading to per-
manent treatment discontinuation for both treatment-naive
[four (3%)] and pre-treated [three (2%)] populations. Grade
3-4 treatment-related pneumonia and treatment-related
pneumonitis were reported in seven (6%) and three (3%)
patients, respectively, in the treatment-naive population,
and in four (2%) and three (2%) patients, respectively, in the
pre-treated population. Most treatment-related pneumo-
nitis events were grade 1-2 in severity. As per protocol,
1174 https://doi.org/10.1016/j.annonc.2022.08.002
high-dose intravenous and/or oral corticosteroids (n ¼ 7) or
oral corticosteroids only (n ¼ 15) were used to treat
pneumonitis. Overall, 45% (5/11) of treatment-naive pa-
tients had resolved their treatment-emergent pneumonitis,
with a median time of onset and resolution of 66 days
(range 16-225 days) and 16 days (range 9-41 days),
respectively; 64% (16/25) of pre-treated patients had
resolved their treatment-emergent pneumonitis, with a
median time of onset and resolution of 146 days (range 19-
673 days) and 37 days (range 5-137 days), respectively.
There was no treatment-related hypersensitivity. There was
one (<1%) TRAE leading to death in the treatment-naive
group (pneumonia).

The safety profile of patients irrespective of tumour type
who initiated 400 mg QD pralsetinib and enrolled by 6
November 2020 (N ¼ 528) is shown in Supplementary
Table S3, available at https://doi.org/10.1016/j.annonc.
2022.08.002.

DISCUSSION

In this updated analysis of patients with RET fusionepositive
NSCLC from the ARROW study, pralsetinib administered at a
400 mg QD starting dose was generally well tolerated and
demonstrated clinical activity in all reported treatment
groups, consistent with previous findings.17 The ORR in the
treatment-naive population was high (72%), including among
patients who enrolled before (68%) and after (79%) the
eligibility revision. Tumour shrinkage was observed in all
assessable treatment-naive patients. Of note, treatment-naive
patients who enrolled after the eligibility revision presented
with a numerically lower proportion of unfavourable prog-
nostic factors at baseline compared with patients who
enrolled beforehand, including age (median 56 years versus
65 years), current/former smoking status (39% versus 45%),
ECOG performance status 1-2 (54% versus 62%), and brain
metastases (29% versus 36%). The response rate for the
treatment-naive population was comparable to other
oncogene-targeted therapies, such as osimertinib in EGFR-
mutant NSCLC (80%); alectinib (83%), brigatinib (74%), and
lorlatinib (76%) in ALK-positive NSCLC; and entrectinib (77%)
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Table 3. Treatment-related adverse events by grouped preferred term in patients with RET fusionepositive NSCLC (safety population)

Treatment-naive patients
(n [ 116)

Pre-treated patients
(n [ 165)

All (n ¼ 281)

Treatment-related AE, n (%) Any grade Grade 3-4 Any grade Grade 3-4 Any grade Grade 3-4

Neutropenia 50 (43) 21 (18) 78 (47) 36 (22) 128 (46) 57 (20)
Leukopenia 45 (39) 8 (7) 51 (31) 14 (8) 96 (34) 22 (8)
Increased aspartate aminotransferase 45 (39) 2 (2) 69 (42) 6 (4) 114 (41) 8 (3)
Anaemia 37 (32) 5 (4) 71 (43) 30 (18) 108 (38) 35 (12)
Increased alanine aminotransferase 37 (32) 1 (1) 47 (28) 5 (3) 84 (30) 6 (2)
Constipation 35 (30) 0 38 (23) 2 (1) 73 (26) 2 (1)
Fatigue 29 (25) 1 (1) 41 (25) 4 (2) 70 (25) 5 (2)
Increased blood creatine phosphokinase 27 (23) 10 (9) 22 (13) 8 (5) 49 (17) 18 (6)
Hypertension 24 (21) 12 (10) 47 (28) 22 (13) 71 (25) 34 (12)
Taste disorder 19 (16) 0 20 (12) 0 39 (14) 0
Lymphopenia 17 (15) 10 (9) 25 (15) 14 (8) 42 (15) 24 (9)
Hyperbilirubinaemia 17 (15) 0 17 (10) 2 (1) 34 (12) 2 (1)
Thrombocytopenia 14 (12) 3 (3) 31 (19) 8 (5) 45 (16) 11 (4)
Oedema 14 (12) 0 35 (21) 0 49 (17) 0
Increased blood creatinine 14 (12) 1 (1) 27 (16) 0 41 (15) 1 (<1)
Diarrhoea 13 (11) 1 (1) 26 (16) 1 (1) 39 (14) 2 (1)
Dry mouth 13 (11) 0 22 (13) 0 35 (12) 0
Hyperphosphataemia 13 (11) 0 17 (10) 0 30 (11) 0
Pneumonitis 10 (9) 3 (3) 24 (15) 3 (2) 34 (12) 6 (2)
Increased blood alkaline phosphatase 5 (4) 0 20 (12) 3 (2) 25 (9) 3 (1)

Treatment-related AEs of any grade reported in �10% of patients in the treatment-naive (n ¼ 116), pre-treated (n ¼ 165), or all RET fusionepositive (n ¼ 281) populations who
initiated 400 mg QD pralsetinib by the 6 November 2020 data cut-off.
AE, adverse event; NSCLC, non-small-cell lung cancer; QD, once daily.
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and crizotinib (72%) in ROS1 fusionepositive NSCLC.21-26

While PFS data were immature for treatment-naive pa-
tients, median PFS was estimable (13.0 months); median PFS
was not yet reached for treatment-naive patients who
enrolled after the eligibility revision. Median OS was NR at the
time of data cut-off for all reported treatment subgroups
(median follow-up 17.1 months for overall population), and
the estimated 6- and 12-month OS rates for the overall NSCLC
population (n ¼ 233) were �75%.

The estimated lifetime risk of brain metastases is high and
prognosis is poor among patients with RET fusionepositive
NSCLC.27,28 Here, we report shrinkage of brain metastases
in all 10 assessable patients with measurable intracranial
metastases (all of whom received prior systemic treatment
and four of whom had received prior radiotherapy), with an
intracranial response rate of 70% and duration of intracranial
response of 10.5 months. Additionally, there were only two
incidences of scan-confirmed CNS progressive disease among
patients without CNS metastases at baseline. This number
may be an underestimation due to the fact that serial sur-
veillance brain magnetic resonance imaging was not required
for those patients not known to have brain metastases at
baseline (and so would have been done as per investigator
discretion or triggered by symptoms). The intracranial activ-
ity seen with pralsetinib allows consideration of systemic
therapy as a preferred first-line approach over historically
favoured interventions such as surgery and/or radiotherapy
for brain metastases if deemed clinically appropriate.

Until recently, there were no specific guidelines for the
frontline treatment of RET fusionepositive NSCLC. First-line
use of standard platinum-based chemotherapy in NSCLC is
associated with moderate response rates (15%-41%) and
short PFS (median 4.5-6.5 months).4-10 Immune checkpoint
Volume 33 - Issue 11 - 2022
inhibitors with or without platinum-based chemotherapy
improve the ORR in patients lacking actionable oncogenic
mutations (e.g. EGFR, ALK, and RET)11,29; however, out-
comes with immune checkpoint inhibitors remain poor for
patients with RET fusionepositive NSCLC (ORR of 0%-7%
and median PFS of 2.2-3.4 months), including those positive
for PD-L1 expression (�1% PD-L1).12-15 Along with data
reported for selpercatinib,30 the clinical activity observed
with pralsetinib in treatment-naive patients with RET
fusionepositive NSCLC further supports first-line use of
selective RET inhibitors in this patient population. Further-
more, use of a once daily oral treatment offers a marked
improvement in quality of life due to fewer hospital trips for
previous intravenous therapies in this patient population.31

In this updated analysis with longer follow-up, pralsetinib
remained well tolerated at the 400 mg QD starting dose in
patients with RET fusionepositive NSCLC (median relative
dose intensity >90% for both treatment-naive and pre-
treated population). The safety profile was consistent with
that observed in the overall RET-altered tumour population,
and there were no new safety signals. While cross-trial
comparisons should be avoided due to differences be-
tween study populations and other factors, the incidence of
grade 3-4 TRAEs with pralsetinib is comparable to patients
receiving chemotherapy with or without an immune
checkpoint inhibitor.4-10 Furthermore, �20% of patients
experienced grade 3-4 treatment-related neutropenia or
anaemia, and grade 3-4 treatment-related pneumonia and
pneumonitis were rare. Finally, AEs were manageable and
response rates remained high at the 400 mg QD starting
dose despite dose reductions and interruptions due to AEs.

The updated analysis of the ARROW study presented here
supports the approval of pralsetinib as the first and only RET
https://doi.org/10.1016/j.annonc.2022.08.002 1175
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inhibitor for the first-line treatment of patients with RET
fusionepositive NSCLC in the EU.32 Pralsetinib is currently
approved in the United States18 and Canada33 for the treat-
ment of metastatic RET fusionepositive NSCLC and advanced
or metastatic RET-altered thyroid cancers, in Switzerland34 for
RET fusionepositive NSCLC and advanced or metastatic RET-
altered thyroid cancers in the second-line setting, and in
China35 for locally advanced or metastatic RET fusione
positive NSCLC after platinum-based chemotherapy. The
ongoing phase III AcceleRET Lung (NCT04222972) and
LIBRETTO-431 (NCT04194944) studies will evaluate the effi-
cacy and safety of pralsetinib and selpercatinib, respectively,
versus standard of care in treatment-naive advanced/meta-
static RET fusionepositive NSCLC.

In conclusion, we show that orally administered once
daily pralsetinib produces a robust ORR, including intra-
cranial activity and durable PFS, in patients with advanced
RET fusionepositive NSCLC who are treatment-naive or
refractory to standard-of-care chemotherapy. These results
show the importance of early comprehensive biomarker
testing that includes fusions for all patients with metastatic
NSCLC before treatment initiation to inform optimal health
care decisions. Results from the phase III AcceleRET Lung
study may further support the use of pralsetinib for RET
fusionepositive NSCLC in the first-line setting.
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