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RESULTS

BACKGROUND
The majority of patients with pancreatic cancer present with late-stage,
unresectable disease. Among the 15-20% of patients who are candidates for
pancreatectomy, prognosis remains poor, likely in part due to undetected
micrometastases or residual tumor at resection margins. Molecular imaging
agents that specifically target enzyme pathways upregulated in pancreatic
adenocarcinoma (AC), such as proteases, are a promising strategy to
improve detection of occult disease. LUM015 is a novel molecular agent
activated by tumor-associated cathepsins to release a fluorophore detected
in real time with near infrared (IR) light imaging. We aimed to determine the
feasibility of this agent in detecting
pancreatic ex vivo.

Case

Dose

(Age, Sex)

1
(54,M)
0.5
mg/kg

2
(67,M)

Procedure

Whipple

Whipple

3
(70,F)

Schematic of LUM015 Agent

METHODS: CLINICAL TRIAL
“Feasibility of the LUM Imaging System for Detection of Gastrointestinal Cancers”
NCT02584244; DF/HCC #13-415
Eligibility Criteria Summary:
• Adults (18-80 years) with histologically or cytologically confirmed
pancreatic AC.
• Subjects with normal organ and marrow function who are sufficiently
healthy to undergo surgery.
• Subjects may have previously received pre-operative radiation
therapy.
• No administration of an investigational drug within 30 days of
enrollment.
• No history of allergic reaction to any contrast agent or drugs
containing PEG.
• No current combination antiretroviral therapy use.
• Not pregnant or breastfeeding.
Primary Endpoint:
• Determine initial efficacy of LUM015 in labeling pancreatic cancers.
Secondary Endpoints:
• Assess toxicity in patients with pancreatic cancers.
• Analyze cathepsin protease expression in tumors.
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Figures (LEFT/BELOW):
Top, Case 1, White-light image
of pancreatic adenocarcinoma
involving ampulla of Vater
arising in the background of
normal distal ileal mucosa and
corresponding image (blue box)
obtained using the LUM imaging
system overlaid with intensitymatched pseudo-coloring.

Both cases injected with 0.5
mg/kg LUM015.
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Bottom, Case 2. White-light and
LUM imaging of pancreatic
adenocarcinoma
(red
box)
flanking uninvolved bile duct and
adjacent
normal
pancreas
(orange box).
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Middle, Case 1, White-light and
LUM imaging (yellow box) of
Pancreatic adenocarcinoma.
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METHODS: DATA ACQUISITION/ANALYSIS
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Sensitivity & Specificity @ TNR=2.5 by dose:
0.5 mg/kg: Sensitivity = 0.24; Specificity = 1.00
1.0 mg/kg: Sensitivity = 0.24; Specificity = 0.97
1.5 mg/kg: Sensitivity = 0.99; Specificity = 0.93

Sensitivity & Specificity @ TNR=2.5 by dose:
0.5 mg/kg: Sensitivity = 0.24; Specificity = 1.00
1.0 mg/kg: Sensitivity = 0.78; Specificity = 0.98
1.5 mg/kg: Sensitivity = 0.99; Specificity = 0.93

Figure (ABOVE): left, Combined receiver operating characteristic
(ROC) using the mean normal signal (n=3, 3, and 1 cases for the
escalating doses, respectively) as the denominator to calculate
tumor/normal thresholds across all cases according to dose. A dose of
1.5 mg/kg appears to associate with the best performance (area
under curve [AUC]=0.99) compared to 0.5 mg/kg (AUC=0.86) and 1.0
mg/kg (AUC=0.39) doses. right, Combined receiver operating
characteristic excluding Case 5, a total pancreatectomy without any
referent normal pancreatic tissue. AUC=0.96, for 1.0 mg/kg; all other
AUCs the same. In the all cases curve, we aggregated normal
intensities across all cases by dose to substitute for normal signal in
Case 5. Mean time of injection to imaging for all cases = 5 hr 38 min.

CONCLUSIONS
• LUM015 is safe and well-tolerated in patients with pancreatic cancers up to
a 1.5 mg/kg dose – no adverse events associated with the drug reported in
. date.
these patients to
• Cathepsin-activatable probe results in increased tumor-specific fluorescent
intensity when administered intravenously 1 hour before surgery for
pancreatic cancers.
• Our results support additional study of LUM015 for the detection of
pancreatic cancers and investigation of in vivo imaging modalities, including
laparoscopy and the detection of micrometastases.

FUTURE DIRECTIONS
• Enroll final 4 patients to complete enrollment of pancreatic cancer arm.
• Correlate signal with cathepsin expression using immunohistochemistry.
• Enroll a second arm of 11 patients who have received neoadjuvant
chemotherapy prior to tumor resection to measure the impact of treatment
on LUM imaging capabilities and signal intensity.
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