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Conclusions
• BPM31510 treatment induces on target pharmacodynamic activity on plasma markers 

associated with mitochondrial metabolism. 
• The on target pharmacodynamic activity is associated with a favorable safety profile and does 

not impact intensity of Gemcitabine dosing. 
• A potential clinical signal of increased overall survival in the Adequately Treated Cohort (7.2 

months) vs. historical data for standard of care therapy (3.6 months) is observed. 
• A subset of the PD markers corroborate with sustained stable disease suggesting potential 

predictive utility. 
• Taken together, the on-target changes in mitochondrial mechanism and potential clinical signal 

on overall survival with a favorable safety profile supports a Phase 2b study in the frontline 
setting with a dose of 110 mg/kg/ week of BPM31510.

Advanced PDAC has limited therapeutic options. BPM31510-IV, a novel
nano-formulation of Ubidecarenone (CoQ10), a mitochondrial active agent,
was evaluated in patients with advanced PDAC as monotherapy or combined
with gemcitabine. BPM31510 altered mitochondrial metabolism indicative of
on-target pharmacodynamic activity and sustained stable disease suggestive
of anti-tumor activity. Candidate biomarkers predicting efficacy were
identified for further validation.

Definition: Adequately Treated Patients
• Patients who met the inclusion/exclusion criteria, completed at least the first 

two cycles of therapy with a total of at least 18 days of drug infusion during 
Cycle 1 and at least 12 days of drug infusion during Cycle 2, and had an initial 
evaluation of response following the end of the second cycle such that an 
overall response was considered evaluable based on RECIST 1.1 criteria.

Entry Criteria 
a) ECOG 0-1
b) Last line of therapy
c) measurable disease
d) no abnormal coagulation parameters or 
recent bleeding episodes.

Treatment Arms
• BPM31510 + Gemcitabine (n=28)
o No prior GEM or GEM > 3 months prior 

to C1D1

• BPM31510 Monotherapy N=17)
o Prior GEM dc’d due to toxicity in the 1st 

6 weeks of treatment

Objective
• Primary Endpoint: 
o Overall response rate

• Secondary Endpoints:
o Efficacy: Best response, disease 

control rate (CR + PR + SD), 
Duration of Response, OS, PFS, 
TTP, Δ in CA19.9

o QOL: FACT-HEP questionnaire
o Safety: Labs, AEs, VS, Con Meds 

and procedures, ECG

• Exploratory Endpoints:
o FDG-PET: shift to aerobic 

respiration
o Proteomics, Lipidomics and 

Metabolomics in buffy coat, 
plasma & urine

Background

Clinical Study Design & Evaluation

Adequately Treated Cohort (ATC)

Coagulation parameters SA (N=17) COMBO (N=28) Total (N=45)

All G ≥ 3 All G ≥ 3 All G ≥ 3

INR Increased 7 (41%) 3 (18%) 18 (64%) 4 (14%) 35 (56%) 7 (16%)

PT Prolonged 2 (12%) 2 (12%) 6 (21%) 1 (4%) 8 (18%) 3 (7%)

aPTT Prolonged 2 (12%) 1 (6%) 5 (18%) 1 (4%) 7 (16%) 2 (4%)

GEM Dose Intensity (%) # of patients % of total (N=28)
33 7 25
50 2 7
56 2 7
67 9 32
83 2 7
89 1 4
92 2 7

100 3 11

The median combo GEM dose 
intensity in this trial is 67%, similar 
to published phase 3 data (von 
Hoff et al., N Engl J Med 
2013;369:1691-703.

Median Overall Survival in ATC is 7.2 months. This exceeds historical median OS with Gemcitabine as 2nd

line regimen (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5453056/) by >2x.

Gemcitabine Dose Intensity

Adverse Events of Special Interest

Overall Survival on ATC

Exploratory Analysis-Predictive Analytics

Omics Analysis-Buffy Coat, Plasma PD, & Correlation with Response

Identification of Plasma Markers with Predictive Utility

Biomarkers 
Identified in Ph1= 

406

Biomarkers 
Evaluated in Ph2= 

343

Biomarkers 
Corroborated in 

Ph2= 10

Analysis of data from Phase 1 clinical trial and subsequently verified in Phase 2 trial identified 4 proteins
in plasma with predictive utility at the start of treatment (t=0) (SERPINA5, Vitronectin, Lumican,
Proteosome 20S subunit alpha). These markers exhibited differential related to clinical status of patient,
thus demonstrating a biological relevance to BPM31510 treatment.

A. Proteins integrated with CoQ10’s biochemical activity were upregulated in
buffy coat demonstrating functional MOA of BPM31510. B. Plasma analysis
demonstrates a durable separation of CRP (with a transition at 7 days) along the
course of treatment for ATC (1) and non-ATC groups (0). C. Specific medium
chain acyl carnitines demonstrated temporal stability in ATC group (1) compared
to non-ATC (0), suggesting enhanced metabolic adaptability in ATC group upon
BPM31510 treatment.

Gene Protein Coef P-Value
MDH2 Malate Dehydrogenase 1.48 1.79 E-06
GOT2 Aspartate Dehydrogenase 1.32 5.33 E-06
ACO2 Aconitate Dehydratase 0.97 1.06 E-05
CyCs Cytochrome C 1.16 1.18 E-05

OGDH 2-oxoglutarate Dehydrogenase 1.02 3.24 E-05
GLUD1 Glutamate Dehydrogenase 1 0.69 3.24 E-04
GAPDH Glyceroaldehyde 3 Phosphatase Dehydrogenase 0.56 3.04 E-03

FH Fumarate Dehydrogenase 0.75 1.46 E-04
LDHB Lactate Dehydrogenase B 0.62 1.89 E-03

ATP5A1 ATP Synthase subunit Alpha 1.00 3.59 E-04
ECH51 Enoyl CoA Hydratase 0.52 7.07 E-04

B. Plasma CRP Levels

C. Plasma Medium Chain 
Acyl Carnitines

A. Mitochondrial Enriched 
Changes in Buffy Coat (PD)

3 bleeding events (2 Grade 3; 1 grade 1). All coagulation adverse events can be managed with Vit K supplementation. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5453056/
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