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Case  
 
A 52-year-old female without significant past medical history 
was seen by her primary care physician for a dry cough per-
sistent for 2 months. Chest x-ray showed a 3 cm density in the 
left lower lung.  Blood counts and a complete metabolic panel 
revealed elevated alkaline phosphatase of 143 U/L (upper limit 
of normal 113 U/L). All other results were within normal limits. 
The patient was empirically treated for a community acquired 
pneumonia with azithromycin 
 
Given persistent cough, CT chest was obtained one month later. 
This demonstrated a 4 cm opacity in the left lower lung. 
Bronchoscopy with bronchoalveolar lavage revealed normal 
cell count, negative cultures, but some revealed some atypical 
cells on cytology. The patient was seen by Pulmonology who 
started ciprofloxacin and inhaled corticosteroids, and scheduled 
repeat CT chest in 8 weeks. 
 
Within one month, the patient noted progressive shortness of 
breath, dry cough, unintentional weight loss and both back and 
pelvic pain.  Blood counts and chemistries were, again within 
normal limits except alkaline phosphatase which increased to 
193 U/L. Repeat CT chest demonstrated a 4.9 cm opacity in the 
left lower lung with bilateral ground glass changes in the lower 
lung lobes bilaterally. 
 
CT guided lung biopsy was obtained revealing a low-grade 
adenocarcinoma, with immuno-histochemical staining and 
morphology consistent with lung primary.  PET/CT confirmed 
an FDG-avid left lower lung 4.5 cm lesion in addition to FDG-
avid bone lesions at the third lumbar vertebrae and bilateral 
pelvis. An MRI brain was benign.  Labs again revealed a largely 
unremarkable blood count and metabolic panel, with only an 
elevated alkaline phosphatase of 203 U/L. Carcinoembryonic 
antigen (CEA) was elevated to 28.3 ng/mL, with upper limit of 
normal 3.1 ng/mL.  
 
The patient received palliative radiotherapy to the lesion at L3 
and the pelvis, resulting in modest pain relief within 1 week, 
while awaiting next generation sequencing results from both 
blood and tumor tissue. Soon after completing radiation, a 
CCDC6-RET fusion was detected in both blood and tumor. 
Selpercatinib was started at 160 mg po BID, and within 72 
hours of drug initiation, the patient noted improved pulmonary 
symptoms and further pain relief. Narcotics were able to be dis-
continued within one week following Selpercatinib initiation.   

 
 
Appetite and weight improved within two weeks of starting 
Selpercatinib.  
 
CT scans of the chest, abdomen and pelvis three months after 
starting Selpercatinib revealed a partial response, with the lung 
lesion now measured at 2 cm, and improved bilateral ground 
glass changes. The bone lesions were sclerotic, consistent with 
treatment related changes, and there was no evidence for any 
new metastatic lesions. Both the alkaline phosphatase and CEA 
had normalized. The patient continues on Selpercatinib and is 
doing well.  
 
Discussion 
 
RET fusions were first identified in lung cancer in 2012.1 The 
RET proto-oncogene encodes a transmembrane receptor tyro-
sine kinase that is involved in the embryonic development of 
the nervous system and kidneys.2  Fusions between sequences 
that encode the kinase domain containing the carboxy terminal 
region of RET and upstream gene partners result in abnormal 
expression of chimeric kinase fusion proteins, which result in 
constitutively active, ligand independent signaling and onco-
genesis.3  RET fusions are found in 1-2% of non-small-cell lung 
cancer (NSCLC) and most commonly occur in a mutually 
exclusive fashion to other oncogenic drivers in NSCLC such as 
EGFR, ROS and ALK alterations.3 Some of the first clinical 
trials in RET positive patients with NSCLC looked at multi-
targeted kinase inhibitors such as vandetanib,4 cabozantinib5 
and lenvatinib.6  The use of these agents resulted in limited 
clinical improvements, with high rates of drug related toxicities 
resulting in dose modifications and treatment discontinuation. 
 
Selpercatinib is a novel, ATP-competitive, highly selective 
small-molecule inhibitor of RET kinase, designed to penetrate 
the central nervous system and result in anti-tumor activity 
within the brain.7 This drug has nanomolar potency against 
diverse RET alterations, fusions, activating point mutations and 
predicted acquired resistance mutations while largely sparing 
non-RET kinases and off kinase targets.8 The FDA granted 
accelerated approval of Selpercatinib in May 2020 for those 
with advanced, RET-fusion positive NSCLC based on data 
coming out of the LIBRETTO-001 trial, a phase 1-2 study 
whose main outcome measures were overall response rate and 
response duration. All patients enrolled in the phase 2 compo-



  
 
nent of this trial received the recommended dose of Selper-
catinib 160 mg by mouth twice daily.7  
 
A total of 105 patients with RET positive NSCLC who 
previously received platinum-based chemotherapy and 39 
previously untreated patients with advanced RET addicted 
NSCLC were enrolled on LIBRETTO-001.7  The overall 
response rate for those previously treated with chemotherapy 
was 64%, with a median response duration of 17.5 months, 
while the intra cranial response was 91%.7 Of note, these 
responses were noted regardless of the specific RET fusion 
partner, prior checkpoint inhibition receipt or multi targeted 
kinase inhibitors. The overall response rate for those previously 
untreated patients was 85%, with neither the median duration 
of response or medial progression free survival reached at the 
time of publication.7 The most common Selpercatinib adverse 
event was diarrhea, dry mouth and hypertension. The most 
common grade 3-4 adverse events were hypertension in 14%, 
increased alanine aminotransferase (ALT) in 13%, and 
increased aspartate aminotransferase (AST) in 10%. Dose 
reductions were required in 30% of patients on study, while 2% 
had drug discontinuation, the most common reason being 
elevated ALT and drug hypersensitivity.7 
 
In December 2020, the FDA approved Pralsetinib, an oral 
tyrosine kinase inhibitor that selectively and potently targets 
oncogenic RET fusions and mutations based on data coming out 
of the ARROW clinical trial.9  Pralsetinib resulted in a 61% 
overall response rate in those patients who previously received 
platinum-based chemotherapy with a median progression free 
survival of just over 17 months, while those without prior 
chemotherapy (poor chemotherapy candidates) had a 70% 
response rate.9 The overall frequency of adverse events was 
manageable and generally similar to Selpercatinib, with a 
slightly different profile, including more neutropenia, but less 
transaminitis.  
 
We present a patient with metastatic RET-fusion positive non-
small-cell lung cancer who derived a significant radiographic 
and clinical benefit on Selpercatinib in the front-line setting.  To 
date, trials suggest similar response rates for RET selective 
small molecular inhibitors when compared to other targeted 
therapies in oncogene drive lung cancers such as Osimertinib in 
EGFR-mutant NSCLC (80%),10 Crizotinib in ROS1 fusion-
positive NSCLC (72%)11 or Alectinib in ALK-positive NSCLC 
(83%).12 These data continue to support the use of earlier line, 
targeted therapies in driver mutation positive, or oncogene 
driven advanced NSCLC.  This case further demonstrates the 
importance of next generation sequencing, whether via the 
blood, tumor tissue, or both, at diagnosis of advanced NSCLC 
to ensure no therapeutic option is missed.  
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