
SUMMARY
 • Peptide-targeted radionuclide therapy 

directed toward fibroblast activation 
protein (FAP) with the agent FAP-2286 
has demonstrated antitumor activity in 
preclinical studies

 • LuMIERE (NCT04939610) is a phase 1/2, 
multicenter, open-label study evaluating 
safety and tolerability, pharmacokinetics 
(PK), dosimetry, and preliminary activity  
of the therapeutic agent lutetium-177  
(177Lu)-FAP-2286 in patients with a  
FAP-expressing solid tumor

 • Safety and tumor uptake of the imaging 
agent gallium-68 (68Ga) FAP-2286 will also 
be evaluated

INTRODUCTION

TRIAL OVERVIEW

 • FAP is an emerging target in the field of  peptide-targeted radionuclide therapy and imaging
 − FAP is a membrane-bound protease that is highly expressed on the surface of  cancer-associated 
fibroblasts present in the tumor microenvironment of  most epithelial cancers and on some tumor cells,1–3 
but with limited expression in normal tissues2,4,5 (Figure 1)

 − FAP-targeted radiotracers have shown encouraging results as imaging agents, with high uptake 
observed across multiple tumor types6–8

 • FAP-2286 consists of  a low-molecular-weight cyclic peptide that potently and selectively binds to FAP and a 
tetraazacyclododecane tetraacetic acid (DOTA) cage that can carry a radionuclide for therapeutic  
(eg, lutetium-177) or imaging (eg, gallium-68) applications2,3 (Figure 2)

 −  

177Lu-FAP-2286 showed prolonged retention time and significant tumor growth inhibition in preclinical models2

 • The LuMIERE study (NCT04939610) is the first phase 1/2 multicenter, open-label clinical trial of  a 
radionuclide therapy utilizing a peptide targeted towards FAP and is evaluating 177Lu-FAP-2286 in patients 
with FAP-expressing solid tumors that are identified with the imaging agent 68Ga-FAP-2286

 − We present here the design of  the phase 1 portion of  the study, which is currently enrolling patients

Study Design
 • The purpose of  the phase 1 dose-escalation portion of  the trial is to identify the maximum tolerated dose 
(MTD) and the recommended intravenous phase 2 dose (RP2D) of  177Lu-FAP-2286 (Figure 3)

 − A Bayesian optimal interval (BOIN) design will be employed with a starting dose of  3.7 GBq  
(100 mCi) to a maximum of  9.25 GBq (250 mCi), to determine the MTD of  177Lu-FAP-2286

 − Once the RP2D is determined, the dose-expansion portion of  phase 1 may enroll an additional  
20 patients to further characterize the RP2D and schedule

Evaluations
 • Safety: Adverse events, clinical laboratory results, vital signs, electrocardiogram results, Eastern Cooperative 
Oncology Group performance status, and body weight will be assessed throughout the study

 • Dosimetry: During treatment, patients will have single-photon emission computerized tomography 
(SPECT)/CT scans (at 4, 24, 48, and 168 hours after each dose) in each cycle to calculate organ and tumor 
dosimetry (Figure 4)

 • Pharmacokinetics: Serial whole blood samples will be collected at cycle 1 (starting at the end of  infusion 
through 168 hours) after the first dose of  177Lu-FAP-2286; sparse blood samples will be collected at the end 
of  infusion at cycle 2 and subsequent cycles

 • Efficacy: Target and nontarget lesions will be evaluated by the investigator for evidence of  radiographic 
response based on RECIST

 − Tumor assessments will be performed at screening (baseline), at the end of  every 6 weeks during 
treatment, every 12 weeks for 2 years, every 6 months until 5 years, and then annually thereafter

Trial Enrollment
 • In phase 1, approximately 50 patients will be enrolled at 6 sites in the United States 
(Figure 5)
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Figure 2. FAP-2286 Overview

CAF, cancer-associated fibroblast; DOTA, tetraazacyclododecane tetraacetic 
acid; FAP, fibroblast activation protein.
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Figure 1. FAP on CAFs in the Tumor Microenvironment Is an  
Emerging Target in the Field of Targeted Radionuclide Therapy

CAF, cancer-associated fibroblast; FAP, fibroblast activation protein.

Figure 3. LuMIERE Phase 1 Trial Schema

*Positive uptake of  68Ga-FAP-2286 will be defined in phase 1 as ≥1.5 times higher SUVmax compared with SUVmean of  the mediastinal blood pool not attributable to other etiologies of  tracer distribution, allowing for collection of  data across a range of  values to refine the cutoff  for the phase 2 portion of  the study.  †6-week cycles.  
‡Cumulative radiation exposure to kidneys (23 Gy) or bone marrow (2 Gy).
BOIN, Bayesian optimal interval; CT, computerized tomography; FAP, fibroblast activation protein; MTD, maximum tolerated dose; PET, positron emission tomography; PK, pharmacokinetic; Q6M, every 6 months; Q12W, every 12 weeks; RECIST, Response Evaluation Criteria in Solid Tumors, version 1.1; RP2D, recommended intravenous phase 2 dose.

Figure 5. Phase 1 LuMIERE Sites

Figure 4. Dosimetry Data Collection

CT, computerized tomography; SPECT, single-photon emission computerized tomography.
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Table 1. Phase 1 Objectives

Primary Objective
 • Evaluate safety and tolerability of  177Lu-FAP-2286 and determine the RP2D

Secondary Objectives
 •  177Lu-FAP-2286

 − Measure the radiation dosimetry of   
177Lu-FAP-2286

 − Evaluate PK of  177Lu-FAP-2286
 − Evaluate preliminary efficacy of 177Lu-FAP-2286 
in advanced solid tumors, based on investigator-
assessed objective response per RECIST

 •  68Ga-FAP-2286
 − Evaluate safety of 68Ga-FAP-2286
 − Determine tumor uptake  
using 68Ga-FAP-2286

 − Evaluate tumor uptake of   
68Ga-FAP-2286 as compared to 
FDG on PET/CT

CT, computerized tomography; FAP, fibroblast activation protein; FDG, 2-deoxy-2-[18F]fluoro-D-glucose; PET, positron emission tomography; PK, pharmacokinetics; 
RECIST, Response Evaluation Criteria In Solid Tumors, version 1.1; RP2D, recommended phase 2 dose.

Table 2. Phase 1 Key Inclusion and Exclusion Criteria

Key Inclusion Criteria
 • Histologically and/or cytologically confirmed 
advanced/metastatic solid tumor that is 
refractory or has progressed following prior 
treatment, with no satisfactory alternative 
treatment options

 • ≥18 years of  age
 • Submission of  archival tumor tissue, if  
available

 • Adequate organ function
 • ECOG PS 0 or 1
 • Measurable disease per RECIST 
 • No prior systemic radiotherapy 
 • Positive uptake* of  68Ga-FAP-2286 in all 
measurable target lesions on PET/CT

Key Exclusion Criteria
 • Active secondary malignancy  
(with exceptions)

 • Symptomatic/untreated CNS metastases
 • Prior radiopharmaceutical therapy
 • Known incompatibility with CT scans with 
contrast and/or PET scans 

 • Impaired cardiac function
 • Active severe urinary incontinence, severe 
voiding dysfunction, or urinary obstruction

*Positive uptake of 68Ga-FAP-2286 will be defined in phase 1 as ≥1.5 times higher SUVmax compared with SUVmean of  the mediastinal blood pool not attributable to other 
etiologies of  tracer distribution, allowing for collection of  data across a range of values to refine the cutoff  for the phase 2 portion of  the study. 
CNS, central nervous system; CT, computerized tomography; ECOG PS, Eastern Cooperative Oncology Group performance status; PET, positron emission tomography; 
RECIST, Response Evaluation Criteria in Solid Tumors, version 1.1; SUVmax, maximum standardized uptake value; SUVmean, mean standardized uptake value.
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Enrollment to day −5

Treatment period

After treatment

PET/CT scan with 68Ga-FAP-2286

Discontinuation due to treatment completion, disease progression, unacceptable toxicity, 
maximum allowed radiation exposure,‡ loss to follow-up, or withdrawal of consent from treatment 

End of treatment visit
•  6–8 weeks after last dose of 177Lu-FAP-2286 
    or ≤1 week after discontinuation

Long-term follow-up
•  Safety and disease assessments: Q12W for 2 years, 
    then Q6M until 5 years, annually thereafter
•  Survival: Q12W

Dose escalation (n≤30)
177Lu-FAP-2286 3.7–9.25 GBq (100–250 mCi)

Day 1 of cycles 1–6†

MTD determination based on a BOIN design (estimated 4 dose-escalation cohorts)

RP2D expansion (n=20) 
177Lu-FAP-2286 RP2D
Day 1 of cycles 1–6†

Not eligible for 
177Lu-FAP-2286

Intensive PK sampling
at selected sites

(n=6)
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