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ABSTRACT

PURPOSE Selpercatinib, a highly selective, potent RET inhibitor with CNS activity,
demonstrated sustained antitumor responses and intracranial activity in pa-
tients with RET-altered advanced non–small-cell lung cancer (NSCLC) in the
global LIBRETTO-001 and Chinese LIBRETTO-321 trials. We report a pro-
spective case series based on updated data from patients with brain metastases
at baseline in LIBRETTO-321.

MATERIALS
AND METHODS

We included patientswith advancedNSCLC and brainmetastasiswith a centrally
confirmed KIF5B/CCDC6/NCOA4-RET fusion. Patients with previously treated or
untreated CNS metastases were included if asymptomatic or neurologically
stable. Patients received oral selpercatinib 160 mg, twice daily, until progres-
sion. Objective systemic and intracranial response was independently assessed
per RECIST v1.1. The data cutoff (DCO) was March 31, 2022.

RESULTS In total, 8/26 (31%) patients were included: 1/8 (13%) had previous brain
surgery but no previous systemic therapy and 3/8 (38%) had received brain
radiotherapy. Best overall systemic response was partial response (PR) in 6/8
patients (75%) and stable disease (SD) in 2/8 (25%). Among patients with
measurable baseline CNS lesions, 4/5 (80%) achieved a confirmed intracranial
response (3/5 PRs and 1/5 complete response [CR]). The best overall intracranial
response was CR in 3/8 (38%), PR in 3/8 (38%), and SD in 1/8 (13%) and
nonprogressive disease/non-CR in 1/8 (13%); 2/8 patients (25%) had CNS-only
disease progression. The duration of treatment was 2.8-24.0 months, and 5/8
patients (63%) had treatment ongoing at DCO. Of 8 patients, 5 (63%) had
grade ≥3 treatment-related adverse events (TRAEs) requiring dose modifica-
tion. There were no treatment discontinuations because of TRAEs.

CONCLUSION Selpercatinib demonstrated clinically meaningful and durable intracranial ac-
tivity in Chinese patients with brain metastases from RET-altered NSCLC,
consistent with the global LIBRETTO-001 trial.

INTRODUCTION

RET, a proto-oncogene encoding a receptor tyrosine kinase,
is affected by oncogenic gene fusion events in 0.6%-2.0% of
non–small-cell lung cancers (NSCLCs) in Chinese patients.1-7

RET-altered NSCLC has a propensity to metastasize to the
CNS, with almost half of patients with stage IV tumors de-
veloping brain metastases during the course of their disease.8

Selpercatinib (formerly known as LOXO-292) is a highly
selective and potent RET inhibitor with CNS activity.9 It has
been approved in multiple countries for the treatment of
RET-altered advanced ormetastatic lung or thyroid cancers10

after positive results from theglobal phase I/II LIBRETTO-001
trial.11-13 The global LIBRETTO-001 trial was complemented
by results from the phase II LIBRETTO-321 trial conducted in
Chinese patients with RET fusion–positive NSCLC.14 In both
the global and Chinese trials, selpercatinib showed man-
ageable toxicity and was generally well tolerated.11,14 Given
the high incidence of brain metastasis in patients with RET
fusion–positive NSCLC, selpercatinib was designed to
penetrate the blood-brain barrier.11 Selpercatinib has dem-
onstrated intracranial activity in patients with brain
metastases from RET-altered NSCLC in case reports9,15

and preplanned subanalyses of the LIBRETTO-001 and
LIBRETTO-321 trials.11,12,14
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To provide further information on the intracranial and
systemic activity of selpercatinib in Chinese patients with
RET fusion–positive NSCLC and brain metastases, we report
a post hoc case series on the basis of updated data from the
eight patients with brain metastases at baseline included in
the LIBRETTO-321 trial.

MATERIALS AND METHODS

Patients

As reported previously,14 LIBRETTO-321 is a multicenter,
open-label, Phase II trial conducted to evaluate selpercatinib
in Chinese patients with advanced RET-altered solid tumors
(ClinicalTrials.gov identifier: NCT04280081). The trial was
performed in accordance with the Declaration of Helsinki
and other national and local regulations. The protocol re-
ceived institutional review board/independent ethics com-
mittee approval at each site. Patients provided written
informed consent for their data to be presented in this
article.

Adults with advanced NSCLC were eligible to enroll into Co-
hort 1 of the LIBRETTO-321 trial on the basis of detection of a
RET alteration by local laboratory (KIF5B-RET, CCDC6-RET,
NCOA4-RET, or other fusion) or central laboratory (KIF5B/
CCDC6/NCOA4-RET only) in tumor tissue. All patients with
brain metastasis were centrally confirmed as RET fusion–
positive (KIF5B/CCDC6/NCOA4-RET only). RET fusions were
detected in a certified local laboratory by polymerase chain
reaction (PCR) or next-generation sequencing (NGS) and/or
at a central laboratory using the AmoyDx 9-in-1 PCR assay
(AmoyDiagnostics Co, Ltd, Shanghai, China). Eligible patients
had progression on, or intolerance to, standard therapy
(chemotherapy and/or immunotherapy) or declined/were
deemed unsuitable for such therapy. Patients with CNS me-
tastases were eligible if they were asymptomatic or

neurologically stable for ≥2 weeks. This is a post hoc report of
the CNS-response population included in LIBRETTO-321,
defined as all selpercatinib-treated patients with confirmed
RET fusion–positive NSCLC with independent review com-
mittee (IRC)–assessed CNS metastases at baseline.

Treatment and Assessments

Patients received selpercatinib 160 mg, orally, twice daily,
until disease progression, unacceptable toxicity, withdrawal
of consent, or death. Tumor assessments were performed at
baseline and week 4 (optional), week 8, then every 8 weeks
until week 48, and every 12 weeks thereafter. All patients
with RET fusion–positive NSCLC underwent baseline brain
imaging with magnetic resonance imaging (MRI) or, if MRI
was contraindicated, contrast-enhanced computed tomog-
raphy (CT). For patients with CNS metastases at baseline,
brain imaging was repeated at each tumor assessment.
Responses were confirmed ≥4 weeks after the response was
first observed.

Objective response was assessed by IRC and investigators
according to the RECIST v1.1. Objective intracranial response
was evaluated by IRC per RECIST v1.1 in the CNS-response
population. Adverse events (AEs) were monitored until
28 days after the last selpercatinib dose and graded according
to the National Cancer Institute Common Terminology
Criteria for Adverse Events v5.0.

Case Series

The present case series reports demographics, clinical
characteristics (including disease and treatment history),
and updated efficacy and safety outcomes with selper-
catinib for the eight patients in the CNS-response pop-
ulation (Table 1). The data cutoff (DCO) was March
31, 2022.

CONTEXT

Key Objective
Does selpercatinib demonstrate intracranial activity in Chinese patients with brain metastasis from RET-altered advanced
non–small-cell lung cancer (NSCLC)?

Knowledge Generated
Treatment with selpercatinib resulted in clinically meaningful intracranial activity, with objective systemic and intracranial
responses observed. Systemically, 6/8 patients achieved a partial response (PR) and 2/8 had stable disease (SD). In-
tracranially, 3/8 patients demonstrated a complete response (CR), 3/8 a PR, and 1/8 had SD; 1/8 patients had nonpro-
gressive disease/non-CR and 2/8 patients had CNS-only disease progression.

Relevance
These results are consistent with those reported in the primary findings from the global LIBRETTO-001 and Chinese
LIBRETTO-321 trials and suggest selpercatinib is a promising treatment for Chinese patients with brain metastases
from RET-altered NSCLC.
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RESULTS

Patient 1

A 51-year-old female patient presenting with gait insta-
bility, dizziness, nausea, and headache was found to have
bilateral cerebellar and left parietal lesions on brain MRI.
Palliative resection of the cerebellar masses was performed,
and pathologic assessment of the surgical specimen sup-
ported a diagnosis of brain metastasis from a poorly dif-
ferentiated lung adenocarcinoma. Further lesions were
identified in the lung and pleura by CT (stage IVB). The
patient was enrolled into LIBRETTO-321 on the basis of
detection of a KIF5B-RET fusion (K15;R12) in brain tumor
tissue by NGS (OncoScreen Focus CDx Tissue Kit; Burning
Rock Biotech, Guangzhou, China) at a local laboratory and
subsequently centrally confirmed. After the initiation of
first-line therapy with selpercatinib, the best overall re-
sponse by IRC was partial response (PR) and the best change
in sum of target lesion diameters (SOLD) was 286%. A PR
was evident from the first assessment at week 4 and was
maintained throughout follow-up (Fig 1). The best intra-
cranial response was a PR, which was also observed from
week 4 until week 88 (Figs 2A-2D). There were no grade ≥3
AEs or dose modifications because of AEs. As of March 2022,
the patient remains on treatment with a total treatment
duration of 24.0 months.

Patient 2

A 46-year-old female patient presented with lower right
limb numbness accompanied by a burning sensation in the
arch of the foot. Although CT showed no signs of metastasis
in the lumbar spine, contrast-enhanced cranialMRI revealed
multiple foci in the cerebellar hemispheres; the temporal,
occipital, frontal, and parietal lobes; and the posterior horn
of the left lateral ventricle. Given the prevalence of brain
metastasis in lung cancer, plain chest CT was conducted and
showed a nodule in the lower right lung lobe. Lung biopsy
pathology indicated a diagnosis of NSCLC with adenocar-
cinoma histology (stage IVA). In addition to WBRT (30 Gy in
10 fractions), the patient received one cycle of bevacizumab
plus carboplatin and pemetrexed, followed by one cycle of
nivolumab plus carboplatin and pemetrexed. Thereafter,
treatment was switched to nivolumab plus carboplatin and
docetaxel for a further approximately 2 months, with a best
overall response of stable disease (SD). However, approxi-
mately 4 months after the start of treatment, brain MRI
indicated progression of the existing brain lesions.

After central confirmation of a RET fusion, the patient en-
rolled in LIBRETTO-321 and received selpercatinib, with a
best overall response by IRC of PR, best change in SOLD
of238%, and best intracranial response by IRC of PR (Figs 2E
and 2F). A CT scan after 22.4 months showed systemic
progression because of the presence of new lesions; how-
ever, the intracranial PR was ongoing. Treatment-related
AEs included grade 3 platelet count decreased, grade 3

hypersensitivity (managed with treatment interruption for
16 days and dose reduction to 40 mg twice daily, with a
subsequent re-escalation to 160 mg twice daily in stepwise
increments), and grade 2 hypoalbuminemia that resolved to
grade 1 after treatment interruption for 7 days. The patient is
still receiving postprogression selpercatinib as of March
2022, with a total treatment duration of 22.5 months.

Patient 3

A 65-year-old female patient presented with cough, ex-
pectoration, and occasional mild dyspnea. Computed to-
mography and positron emission tomography CT revealed a
mass in the lower right lung lobe, with right hilar and
mediastinal lymph node enlargement. After a lung biopsy, a
diagnosis of stage IVB NSCLC with adenocarcinoma histol-
ogy was established. The patient received a single cycle of
pembrolizumab plus carboplatin and pemetrexed and
achieved a PR, but the disease progressed after approxi-
mately 1 month, with the new onset of multiple nodules in
the right cerebellar hemisphere and frontal lobe on
cranial MRI.

The patient enrolled in LIBRETTO-321 on the basis of de-
tection of a KIF5B-RET fusion (K15;R12) in local NGS tissue
testing (550 gene assay for solid tumors; Anhui Anlong Gene
Technology Co, Ltd, Hefei, China). The presence of a RET
fusion was subsequently centrally confirmed. Best overall
response by IRC was PR (best change in SOLD: 268%), and
best intracranial response was PR, both of which were evi-
dent from the first on-treatment assessment after 8 weeks.
The intracranial PR was maintained at all subsequent as-
sessments (Figs 2G-2J). Treatment was continued beyond
progression of extracranial disease after 16.6 months until a
second unconfirmed progression event, characterized by the
investigator as the growth of extracranial lesions and ap-
pearance of new kidney and bone lesions after 18.6 months,
at which point selpercatinib was discontinued. Treatment-
related AEs included grade 3 hepatic function abnormality
(managed with treatment interruption for 16 days and dose
reduction to 80 mg twice daily), grade 3 AST increased
(managedwith treatment interruption for 7 days and further
dose reduction to 40 mg twice daily), and grade 2 gamma-
glutamyl transferase increased (managed with dose inter-
ruption for 11 days). The dosewas subsequently re-escalated,
first to 80 mg twice daily and then 120 mg twice daily. The
patient died of lung cancer approximately 3.5 months after
discontinuing selpercatinib.

Patient 4

A 62-year-old male patient presenting with an occasional
productive coughwas found to have amass in the lower right
lung on chest CT. Radical resection was performed, and
pathologic examination of the surgical specimen established
a diagnosis of early NSCLC with adenocarcinoma histology
(stage IA). The disease recurred approximately 1.5 years
later, with interlobar fissure lymphadenopathy on CT scan.
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TABLE 1. Patient Characteristics and Outcomes

Variable Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 Patient 8

Sex Female Female Female Male Male Female Male Male

Age at enrollment, years 51 46 65 65 50 70 61 54

Location of metastases at
screening

Brain, lung,
pleura

Brain, lung Brain, lung, lymph
nodes

Brain, adrenal glands,
spinal cord, lymph nodes

Brain, lung,
bone, liver,

lymph nodes

Braina, lung Braina, lung, lymph nodes, bone Braina, lymph
nodes,
bone

RET fusion partner KIF5B KIF5B/CCDC6/NCOA4b KIF5B KIF5B/CCDC6/NCOA4b KIF5B/CCDC6/
NCOA4b

KIF5B/CCDC6/NCOA4b KIF5B/CCDC6/NCOA4b KIF5B/
CCDC6/
NCOA4b

No. of previous systemic
therapy regimens for
advanced NSCLC

0 3 1 2 3 1 6 2

Type of previous systemic
therapy

None Bev 1 chemo,
nivo 1 chemo

Pembro 1 chemo Chemo,
nivo 1 chemo

Chemo with or
without bev

Chemo Chemo with or without bev,
pembro

Chemo with
or without

bev

Previous CNS radiotherapy
(time since initial
diagnosis), months

— 1 — 35 — — 27 —

First dose of selpercatinib
(time since initial
diagnosis), months

5 6 5 37 27 33 51 63

Best overall response by IRC PR PR PR SD PR PR SD PR

Best overall intracranial
response by IRC

PR PR PR SD CR Non-CR/non-PD CR CR

On-treatment, treatment-
related grade 3c AEs

None Platelet count
decreased,

hypersensitivity

AST increased,
hepatic function

abnormal

Hypoalbuminemia, platelet
count decreased

None ALT increased, AST
increased, hypokalemia,

hypertension

Neutrophil count decreased, WBC
count decreased, C-reactive protein

increased, hyponatremia, ILDd

None

Dose modification because of
AEs

No Yes Yes Yes No Yes Yes No

Treatment discontinuation
because of AEs

No No No Yese No No No No

Abbreviations: AE, adverse event; bev, bevacizumab; chemo, chemotherapy; CR, complete response; ILD, interstitial lung disease; IRC, independent review committee; nivo, nivolumab; NSCLC,
non–small-cell lung cancer; pembro, pembrolizumab; PD, progressive disease; PR, partial response; PCR, polymerase chain reaction; SD, stable disease.
aBrain lesions were not measurable.
bThe AmoyDx 9-in-1 PCR assay used for central testing does not distinguish between KIF5B-RET, CCDC6-RET, and NCOA4-RET fusions.
cOnly one patient experienced a grade 4 treatment-related AE; patient 7 had grade 4 ILD, which occurred the day after discontinuation of selpercatinib.
dAfter discontinuation of selpercatinib, the patient experienced treatment-related grade 3 AEs of neutrophil count increased, procalcitonin increased, WBC count increased, and grade 4 ILD that
reduced to grade 3 in 6 days.
eTreatment was discontinued due to grade 4 pancreatitis not considered related to selpercatinib or study procedures.
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Initial systemic treatment was nab-paclitaxel plus cisplatin,
followed by nivolumab plus pemetrexed with or without
cisplatin, which was discontinued due to immune-related
creatinine increase. The patient subsequently presented with
intracranial metastases and was treated with brain radio-
therapy (40 Gy).

After central detection of aRET fusion, the patient enrolled in
LIBRETTO-321. At screening, lesions were detected in the
right adrenal gland, spinal cord and lymph nodes by CT and in
the cerebellum and frontal and temporal lobes of the brain by
contrast-enhanced MRI (stage IVB). The patient had not ex-
perienced progression of intracranial metastasis after radio-
therapy. The patient underwent a single postbaseline
assessment at week 8, with best overall response by IRC of SD
(best change in SOLD: 227%). Intracranial response by IRC at
the same time point was an unconfirmed CR. Treatment-
related grade 3 AEs of hypoalbuminemia and platelet count
decreased were reported, and grade 1/2 hypersensitivity led to
dose modification, specifically treatment interruption for
5 days, followed by dose reduction to 40 mg twice daily, which
was subsequently re-escalated to 80mg twice daily. Treatment
was discontinued due to grade 4 pancreatitis not considered
related to selpercatinib or study procedures after 2.8 months.

Patient 5

A left lung mass was detected by chest CT in a 48-year-old
male patient undergoing colectomy. CT-guided lung biopsy

and imaging assessments confirmed a diagnosis of stage IV
NSCLC with adenocarcinoma histology, which had metas-
tasized to regional lymph nodes and distant tissues. The
patient received a total of 11 cycles of bevacizumab plus
nedaplatin and pemetrexed or carboplatin plus nab-
paclitaxel over approximately 2 years, after which en-
largement of the left lung lesion on CT indicated disease
progression. On the basis of central detection of aRET fusion,
the patient was enrolled into LIBRETTO-321. Baseline MRI
revealedmultiple brainmetastases in the cerebellum, corpus
callosum, and the occipital, frontal, parietal, and temporal
lobes while CT scans showed lesions in the lymph nodes,
liver, thoracic and lumbar vertebrae, and pubic bone. Best
overall response to selpercatinib by IRC was PR (best change
in SOLD: 246%), which was first observed at the second
assessment at week 19 and maintained in all subsequent
scans. Best intracranial response by IRC was CR, which was
observed at the first assessment at week 10 and maintained
until intracranial disease progression after 8.0 months.
There were no treatment-related grade ≥3 AEs or dose
modifications because of AEs. As of March 2022, the patient
is still receiving treatment (total duration: 17.0 months) and
remains in systemic PR.

Patient 6

A lung mass was detected during physical examination in a
68-year-old female patient, who subsequently underwent
lobectomy of the upper right lung. Postoperative pathology
indicated a poorly differentiated lung adenocarcinoma with
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FIG 1. Swimmer plot showing duration of treatment and overall and intracranial response according to
IRC assessment. Since CNS and whole-body images were reviewed by separate teams, patients may
have experienced an intracranial PD without having a systemic PD. aIntracranial progression char-
acterized by the growth of nontarget lesions and appearance of a new lesion. bIntracranial progression
characterized by the growth of target lesions only. cIntracranial CRwas not confirmed before treatment
was discontinued. CR, compete response; IRC, independent review committee; PD, progressive dis-
ease; PR, partial response.
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lymph node metastases (stage IIB), for which adjuvant
pemetrexed plus carboplatin was administered. After ap-
proximately 14 months, the patient relapsed with multiple
distant metastases and was treated with pemetrexed mon-
otherapy, but disease progression occurred approximately
6 months later.

The patient was enrolled in LIBRETTO-321 on the basis of
central detection of a RET fusion. Leptomeningeal and

frontal lobe metastases were identified by brain MRI during
baseline assessments (stage IVB). After the initiation of
selpercatinib, the patient achieved a best overall response
by IRC of PR (best change in SOLD: 251%), which was
observed at the first postbaseline assessment and sus-
tained through subsequent assessments. Brain lesions
were nonmeasurable; therefore, best intracranial re-
sponse was non-CR/nonprogressive disease. Intracranial
progression occurred after 19.6 months, with the growth

K
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I
Baseline

J
Month 19

L
Month 16

G
Baseline

E
Baseline

F
Month 23

H
Month 19

C
Baseline

A
Baseline

B
Month 20

D
Month 20

O
Baseline

M
Baseline

N
Month 24

P
Month 24

FIG 2. Postcontrast T1-weighted MRI brain images. Patient 1: A 31 mm3 25 mm enhancing left parietal lesion (A) at baseline (red arrow) that
was absent at month 2 and still absent (B) at month 20 (the blue arrow shows a hyperintense cavity) and an enhancing right cerebellar lesion (C)
at baseline that was absent frommonth 8 and still absent (D) at month 20 (the blue arrow shows the expected location of the lesion). Patient 2:
Multiple brain metastases (E) at baseline and a decrease in size and number of the enhancing brain metastases (F) at month 23, including
resolution of the enhancing right frontal lesion. The blue arrow in (F) points to a tiny enhancing lesion. Patient 3: (G) Axial and (I) coronal baseline
images demonstrating a 13 mm 3 10 mm enhancing right frontal lesion and demonstrating a decrease in size of the right frontal lesion
comparedwith baseline (H and J) atmonth 19. Blue arrows in (H) and (J) point to the smaller on study enhancing right frontal lesion. Patient 7: A
small bilateral frontal enhancing lesions (K) at baseline demonstrating resolution (L) at month 16. Patient 8: Enhancing left cerebellar lesions
(M and O) at baseline that were absent from month 2 and 10, respectively, with no visible lesions in the same locations at (N and P) month 24
(blue arrows show the expected locations of the lesions). The same T1-weighted imaging sequence was used to acquire all images. MRI,
magnetic resonance imaging.
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of existing brain metastases and appearance of a new
leptomeningeal lesion. Treatment-related grade 3 AEs
included ALT and AST increased, which were managed by
treatment interruption of 21 days and dose reduction to
80 mg twice daily, followed by treatment interruption of
9 days and dose reduction to 40 mg twice daily. Other
treatment-related grade 3 AEs were hypokalemia and
hypertension (managed with omission of a single sel-
percatinib dose). As of March 2022, the patient is still
receiving postprogression selpercatinib (total duration:
21.8 months), with ongoing systemic PR.

Patient 7

A 57-year-old male patient presented with goiter. Patho-
logic analysis of fine-needle aspirates from the thyroid
and cervical lymph nodes suggested a diagnosis of
pulmonary adenocarcinoma with thyroid metastases. CT
revealed an obstructive mass in the left lower lung, with
enlargement of left hilar and mediastinal lymph nodes,
and lung biopsy confirmed the presence of adenocar-
cinoma NSCLC (stage IVA). The patient received
first-line pemetrexed plus cisplatin and pemetrexed
maintenance, followed by second-line pembrolizumab
in a clinical trial, with a best response of SD in both
treatment lines. At this point, cranial MRI revealed a
small nodule in the brain, which resolved after brain
radiotherapy (18 Gy; Figs 2K and 2L). The patient re-
ceived further chemotherapy (with or without bev-
acizumab), again with a best response of SD, but the
disease ultimately progressed.

After central detection of aRET fusion, the patient enrolled in
LIBRETTO-321 and presented with small de novo bilateral
nodules in the frontal lobe on cranial MRI during
screening, which were not measurable. Metastasis in the
thoracic spine was identified by CT (stage IVB). Best
overall response to selpercatinib by IRC was SD, with best
change in SOLD of 252%. An unconfirmed PR was ob-
served by investigator assessment. Best intracranial re-
sponse was CR, which was first observed after 5.5 months
and maintained at all subsequent assessments. Although a
new pleural lesion was identified by IRC after 5.5 months,
radiographic progressionwas not observed by investigator
assessment and treatment was continued for a total of
16.7 months until clinical progression. Treatment-related
grade 3 AEs were neutrophil count decreased, WBC count
decreased (managed with dose interruption for 8 days),
C-reactive protein increased, hyponatremia (managed
with dose interruption), and interstitial lung disease,
all of which were ongoing for 2 days at the time of
discontinuation because of disease progression, and after
discontinuation of selpercatinib, neutrophil count in-
creased, procalcitonin increased, WBC increased, hypoxia,
C-reactive protein increased, and grade 4 interstitial
lung disease that reduced to grade 3 after 6 days. The
patient died of lung cancer 1 month after discontinuing
selpercatinib.

Patient 8

A 48-year-oldmale patient underwent radical thoracoscopic
resection of a mass in the lower right lung lobe. Postoper-
ative pathology indicated a poorly to moderately differen-
tiated adenocarcinomawith regional nodalmetastasis (stage
IIB), for which four cycles of adjuvant pemetrexed plus
cisplatin were administered. The disease recurred after
approximately 5 years with metastasis in the periosseous
soft tissue of the tibia and the liver. First-line treatment for
metastatic disease was carboplatin plus pemetrexed (with or
without bevacizumab), with a best response of SD, but he-
patic lesions progressed after approximately 3 months.

The patient was then enrolled in LIBRETTO-321 on the basis
of central detection of a RET fusion. During screening as-
sessments, CT revealed an enlarged mediastinal lymph node
and a metastasis in a thoracic vertebra, while cranial MRI
showed bilateral cerebellar nodules, which were not mea-
surable (stage IVB). After the initiation of selpercatinib, the
best overall response by IRC was a PR, which was first ob-
served after 3.6 months and maintained throughout sub-
sequent follow-up, with best change in SOLD of 238%. The
best intracranial response was CR, which was evident from
10.9 months and sustained thereafter (Figs 2M-2P). No
treatment-related grade ≥3 AEs or dose modifications be-
cause of treatment-related AEs occurred. As of July 2022, the
patient is continuing to receive selpercatinib (total duration:
24.0 months), with systemic PR and CNS CR both ongoing.

DISCUSSION

The present case series demonstrates the durable intra-
cranial and systemic activity of the CNS-penetrant, selective
RET inhibitor selpercatinib in eight Chinese patients with
RET fusion–positive NSCLC and brainmetastases at baseline
included in the LIBRETTO-321 trial. Compared with a pre-
vious analysis,14 the present data set shows an increase in the
rate of IRC-assessed intracranial response (from 63% to
75%) and intracranial CR (from 25% to 38%) because of the
deepening of intracranial response from SD to CR with ad-
ditional duration of treatment in a patient with nonmea-
surable brain disease. Intracranial responseswere ongoing at
DCO in 3/5 patients (60%) with ongoing treatment, and the
intracranial duration of response (DOR) ranged from 01 to
21.1 months (1 indicates censoring). Furthermore, CNS re-
sponses were observed irrespective of previous treatment
with chemotherapy with or without immunotherapy and/or
brain radiotherapy, as well as in a treatment-naı̈ve patient
with previous brain surgery. However, it should be noted that
the CNS responses were more evident in those patients who
had received radiotherapy. We also report, to our knowledge,
the first data on systemic response to selpercatinib in pa-
tients with brain metastases, which was attained by 6/8
patients (75%). This proportion is similar to the
overall response rates (ORRs) reported in the overall pop-
ulations of patients with RET fusion–positive NSCLC in the
LIBRETTO-001 and LIBRETTO-321 trials,12,14 suggesting
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consistent overall efficacy irrespective of the presence of
CNS lesions. Selpercatinib had amanageable safety profile in
patients with brain metastases, with no discontinuations
because of treatment-related AEs.

Our findings are consistent with previous reports of intra-
cranial responses to selpercatinib in patients with RET
fusion–positive NSCLC from clinical trials and clinical
practice.12,16,17 In particular, among 26 patients with mea-
surable brain metastases at baseline in the global LI-
BRETTO-001 study, an intracranial response was attained by
22 patients (85%), of whom seven achieved an intracranial
CR (27%).12 After 25.8 months of follow-up, the median
intracranial DOR was 9.4 months and the 1-year DOR rate
was 36%. Intracranial responses to selpercatinib have also
been described in patients with RET mutation–positive
medullary thyroid cancer, RET fusion–positive congenital
mesoblastic nephroma, and RET-amplified recurrent glio-
blastoma multiforme.18-20

Strengths of this study include the screening of all patients
for brain metastases at baseline and the regular follow-up
and preplanned assessment of intracranial responses by IRC

as a secondary end point of the trial. However, since follow-
up brain imaging was not required for patients without CNS
disease at baseline, this case series did not assess the po-
tential for selpercatinib to delay the development of brain
metastasis. Further limitations include the relatively small
number of patients with brain metastasis, the exclusion
of patients with symptomatic brain metastases and/or
neurologic instability, and the current immaturity of
progression-free and overall survival data. Finally, the
central PCR assay did not distinguish between KIF5B,
CCDC6, and NCOA4 fusion partners. However, responses to
selpercatinib were observed irrespective of RET fusion
partner in LIBRETTO-001,11 and real-world data also in-
dicate similar effectiveness of selpercatinib between
patients with the two most common types of fusions
(KIF5B-RET or CCDC6-RET).17

In conclusion, selpercatinib demonstrated clinically mean-
ingful and durable intracranial activity in eight Chinese
patients with brain metastases from RET fusion–positive
NSCLC, which was consistent with the global LIBRETTO-001
trial. Selpercatinib is a promising treatment for both ex-
tracranial and intracranial disease in this patient population.
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