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Phase I/II study to evaluate the feasibility and efficacy of sequential abemaciclib
and gemcitabine treatment in patients with retinoblastoma (Rb)-positive leio-
myosarcoma (LMS) and dedifferentiated liposarcoma (DDLPS).
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Background: LMS and DDLPS are aggressive malignancies with limited effective therapies in
the advanced setting. Approximately 50% of LMS and nearly all DDLPS retain functional Rb
protein, suggesting sensitivity to cell cycle inhibition. Our preclinical studies have demon-
strated that combining sequential abemaciclib, a selective CDK4/6 inhibitor that induces cell
cycle arrest, followed by gemcitabine timed with synchronized cell cycle reentry, results in
synergistic antitumor activity in Rb-positive sarcomas. Sequential administration of abema-
ciclib followed by gemcitabine enhances apoptosis, impairs DNA repair mechanisms, and
induces sustained cell cycle arrest. Methods: This is a multicenter, open-label, phase 1/2
clinical trial conducted through theNational Cancer Institute (NCI), enabling broad, nationwide
patient enrollment. The phase 1 dose-escalation portionwill determine themaximum tolerated
dose and recommended phase 2 dose of sequential abemaciclib and gemcitabine in patients
with advanced/metastatic soft-tissue sarcomas. Part A of phase 1 will use biomarkers of cell
cycle (functional positron emission tomography imaging using [18]F-fluoro-3’-deoxy-3’-L-
fluorothymidine and thymidine kinase activity) to determine the optimal schedule of sequenc-
ing. Part B of the phase 1 will follow the BOIN design. Eligible patients must have histologically
confirmed LMS or DDLPS with Rb positivity confirmed by immunohistochemistry, measurable
disease, ECOG performance status#2, and adequate organ function. Prior gemcitabine therapy
is permitted in phase 1 but excluded in phase 2. Phase 1 Part A is restricted toMDAnderson only
enrollment due to the requirements of biomarker integration and timing. In the randomized
phase 2 portion, patients will be randomized 1:1 (stratified by DDLPS vs LMS) to receive either
(1) sequential abemaciclib followed by gemcitabine or (2) gemcitabine and docetaxel. The
primary endpoint is progression-free survival, with secondary endpoints including objective
response rate, overall survival, and safety. Correlative studies will analyze tumor biopsies and
blood samples collected at baseline, after two treatment cycles, and at disease progression.
Biomarker analyses will include RB1 expression profiling, whole exome sequencing, RNA
sequencing, and circulating tumor DNA. Clinical trial information: NCT06498648. Research
Sponsor: ETCTN - CTEP.
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