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Proteomic Profiling Identifies Molecular Basis of Adverse Events to BPM31510 Exposure:  Rationale for 
Comprehensive Molecular Pharmacodynamics (PD) in Phase 1 Clinical Trial Design

Molecular Pharmacodynamic Analysis Output – All Patient Proteomics Datasets

Molecular Pharmacodynamic Workflow

CONCLUSIONS

METHODS

BPM31510-IV is a ubidecarenone (CoQ10) containing nanodispersion evaluated for safety
and tolerability alone or in combination with chemotherapy in a Phase 1 solid tumor study.
In addition to clinical monitoring, an extensive pre- and post-treatment PD sampling was
collected to generate comprehensive multi-omic profiles. This enabled post-hoc analysis of
drug exposure to molecular analytes and pathways identifying the mechanism(s) driving
clinical endpoints of safety and efficacy.
The tables/figures in this presentation reflect safety and effectiveness data to the best
knowledge of the Sponsor, however, the results were generated from partially audited data.

Patients with solid tumors relapsed/refractory to standard therapy were enrolled either in
the monotherapy arm with BPM31510 alone or in combination arms with gemcitabine, 5-FU
or docetaxel. BPM31510-IV was administered as 96 h or 144 h continuous infusion.
Endpoints included assessment of DLT, MTD, safety & tolerability, PK and assessment of
tumor response evaluated by FDG-PET at cycle 1 (28 days) and then after every 2 cycles. An
18-point PD sampling in Cycle 1 and an 8-point sampling in Cycle 2 to collect plasma and
buffy coat and optional tumor core biopsy (pre- and post-treatment) were obtained for
comprehensive multi-omic profiling.

Phase 1a & b Trial Design

This study was funded by BERG LLC. MK, GM, LZ, LR, NN, and RS are current employees of BERG LLC. NN is a co-founder of BERG LLC.
NCT01957735

• BPM31510-IV is well tolerated alone and in combination with chemotherapeutic agents with evidence of potential anti-tumor activity
• Coagulation related adverse events were the most frequently occurring events in response to BPM31510 exposure and is independent of

dose
• Data driven analysis of comprehensive multi-omic data from all patients in the trial identified coagulation related pathway and platelet

activation as the most significant pathways influenced by BPM31510 exposure
• Preliminary list of 37 proteins in the coagulation pathway was identified to be altered in response to BPM31510 exposure
• Study supports rationale for the implementation of comprehensive molecular profiling in clinical trial design for assessment of

pharmacodynamic impact of investigational drugs during early clinical development

Anti-Tumor Responses
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BPM31510 was administered initially as 96 h continuous IV infusion for 28 days (one cycle); modified to 144 hour continuous IV infusion for 
28 days until progression and/or end of clinical benefit. Recommended Phase II Dose (RP2D).

Grade 2 or higher coagulopathy Monotherapy (n=33) Combination therapy (n=71)

Infusion duration 96 hr (n=18) 144 hr (n=15) 96 hr (n=41) 144 hr (n=30)

INR 7 (38.9%) 9 (60.0%) 12 (29.3%) 13 (43.3%)

Thrombocytopenia 0 4 (26.7%) 10 (24.4%) 12 (40.0%)

aPTT 2 (11.1%) 3 (20.0%) 10 (24.4%) 11 (36.6%)

Complement & Coagulation Cascade most significant in patients treated 
with BPM31510-IV Phase 1 

Coagulation Pathway – Selected proteins altered in response to BPM31510-IV

Antitumor 
Response (%)

Target Lesion
Monotherapy (n=18) Combination therapy (n=47)

Infusion 
Duration

96 hr
(n=9)

144 hr
(n=9)

96 hr
(n=29)

144 hr
(n=18)

PR SD PR SD PR SD PR SD
Cycle 1 0 77.8 (7) 0 100 (9) 3.6 (1) 57.1 (16) 5.6 (1) 88.9 (16)
Cycle 2 0 71.4 (5) 0 42.9 (3) 4.2 (1) 54.2 (13) 0 75.0 (12)

Non-target Lesion
96 hr 144 hr 96 hr 144 hr

CR Non-CR / 
Non-PD

CR Non-CR / 
Non-PD

CR Non-CR / 
Non-PD

CR Non-CR / 
Non-PD

Cycle 1 0 33.3 (3) 0 33.3 (3) 0 35.7 (10) 0 50.0 (9)
Cycle 2 0 28.6 (2) 0 42.9 (3) 0 29.2 (7) 0 31.3 (5)

Molecular 
Profiles of 

Clinical Response

Blood and urine samples were collected from BPM31510 patients and interrogated by multi-omics profiling. Technology-specific pipelines converted these raw
measurements into processed data, which were then integrated with clinical records. This integrated data was used to create patient dashboards, mathematical
profiles, and AI-inferred Maps, which were then mined to identify CDx (molecular measurements capable of stratifying sets of patients based clinical features).

Adverse Events & Frequency
Matrix Specific Biological Phenotype of BPM31510 Pharmacodynamics

Complement & 
Coagulation Cascade
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