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BXQ-350 is a novel agent composed of the multifunctional, 
lysosomal activator protein Saposin C (SapC) and dioleoyl- 
phosphatidylserine (DOPS). BXQ-350 demonstrated antitumor 
effects in vitro and in vivo, particularly in glioma and pancreatic 
cancer models (Figure 1). 
Many tumors, including glioblastoma (GBM) and other primary 
tumors, and cells of tumor vasculature have aberrantly-exposed 
PS-rich domains on the cell surface. BXQ-350 is an anti-tumor 
agent in development from Bexion Pharmaceuticals that 
selectively targets tumor cell PS, particularly those translocated to 
the outer leaflet of the plasma membrane in tumor cells. BXQ-350 
activates and participates in various cellular processes, including 
apoptosis and necrosis, and may also exhibit novel mechanisms 
leading to cell death in GBM that require further investigation [1-4].

FIGURE 2. Two Central BXQ-350 Mechanisms of Action
BXQ-350 nanovesicles can cross the blood brain barrier in GBM and selectively induce tumor cell death via lysosomal degradation (Wojton et al. 
2013; labeled Mechanism #2 in green below). It also acts by selectively inducing apoptosis via elevation of intracellular ceramides followed by 
caspase activation (Qi et al. 2009; (labeled Mechanism #2 in blue below).

BXQ-350 Mechanism: Saposin C + Phosphatidylserine Nanovesicles
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Study Design
A Phase 1a, open-label, dose-escalation trial of BXQ-350 
(NCT02859857; Phase 1b ongoing) was conducted in 
refractory solid tumors and high-grade glioma (HGG) patients 
(Pt) by administering escalating intravenous  (IV) BXQ-350 
doses of 0.7, 1.1, 1.4, 1.8, or 2.4 mg/kg on days 1-5, 8, 10, 12, 
15, 22 (cycle 1) and at 28-day cycles thereafter. Response was 
assessed at day 113 by RECIST or RANO. 

BXQ-350 was reconstituted with 4 mL sterile water for 
injection, USP, and further diluted to the target concentration in 
sterile 0.9% saline (sterile normal saline, USP) for IV infusion. 
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DOSE (mg/kg) 0.7 1.1 1.4 1.8 2.4 
N 1 3 3 3 8 
Mean Age 64 53 58 49 54 
F:M 0:1 0:3 2:1 1:2 2:2 
Solid Tumor 0 2 1 1 5 

Improved RANO (n/N DY113) 1/1 1/1 1/2 - - 
Partial response      

HGG 1 1 2 2 3 
Improved RECIST (n/N DY113) 1/1   2/2 

Non-related discontinuation  3 3 2 7 
Adverse Events 
(n cases, n events) 

1, 15 3, 54 3, 37 3, 32 8, 80 

Moderate severity, related  3, 6 1, 1 1, 2 2, 2 
Fatigue  2, 2  1, 2 1, 1 
Neutropenia                               1, 1    
EKG  1, 2    
Balance  1, 1    
Nervous  1, 1    
Dysarthria  1, 1    
Urinary   1, 1   
BP     1, 1 

Serious, non-related  1, 1 1, 4 1, 3 1, 3 3, 5 
GI  1, 1 1, 1  1, 3 
Hyponatremia  1, 1    
Weakness   1, 1   

 HGG: High Grade Glioma, RECIST :Response Evaluation Criteria In Solid Tumors, RANO: Response Assessment in Neuro-Oncology Criteria
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In summary, this Phase 1a study showed that:

     1)  BXQ-350 was well tolerated and without DLTs or treatment-related SAEs at the maximum planned dose.

     2)  The PK profile followed a predictable trend that was dose proportional with half-life and Cmax

     3)  Preliminary activity was observed based on RANO/RECIST score improvements at the 2.4 mg/kg dose

     4)  These findings support the monotherapy dose expansion continuation which is currently being conducted at  
          2.4 mg/kg in the currently enrolling Phase 1b portion of the trial.
     5)  Based on this data, the Phase 1b portion of the trial is currently ongoing an estimated to enroll until Q4 2018.
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FIGURE 7. Metastatic Appendiceal Adenocarcinoma case
Axial CT in 62-yr old female with locally advanced mucinous adenocarcinoma of the appendix showing partial response after approximately 6 
months of treatment, indicated by reduced hyperintense tumor margins apparent in CT imaging and biopsy confirmation. Partial Response was 
observed via RECIST score at Day 113, including changes in measurable lesions at the vaginal apex, anterior aspect of the small bowel loop, 
and lateral segment of the hepatic lobe.
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BXQ-350 also appeared promising for treatment of solid tumors, as evidenced by partial response to  BXQ-350 
2.4 mg/kg i.v. treatment in a 62-yr old female with locally advanced adenocarcinoma of the appendix. Following 
resection and post-operative adjuvant chemotherapy (FOLFOX), 2007 recurrence in the pelvis involving ovaries 
in 2007 led to debulking surgery including total abdominal hysterectomy/bilateral salpingo-oopherectomy 
followed by systemic therapy with irinotecan and cetuximab. In 2009, recurrence led to extensive debulking 
surgery and intraabdominal hyperthermic perfusion with complete remission. After declining treatment for 
recurrence in 2016, she started BXQ-350 in July 2017 and experienced a partial response, remaining on study 
in Phase 1b trial the after completing 11 cycles and without SAE attributable to BXQ-350. 
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BXQ-350 i.v. 0.7 mg/kg was administered to a 64-yr old male with glioblastoma (GBM) and history of asthma, 
sleep apnea, and hypertension with transient ichemic events. GBM was first diagnosed in 2013 and previously 
treated with surgey, chemotherapy and radiation.

The patient remained on study for approximately 1 year with stable disease, as assessed by RANO score, and 
completed all six cycles of part 1a of the study before being moved to the subsequent 2.4 mg/kg dose for 
subsequent cycles in Part 1b. The subject was ultimately discontinued due to disease progression.

Please email questions or inquires to Dr. Oliver Rixe at ORixe@salud.unm.edu

FIGURE 6.  Glioblastoma Multiforme (GBM) Case
Axial T1-post contrast (Ax SE T1 POST FC) 1.5T MRI of the brain of a 64-yr old male patient with glioblastoma (GBM) and history of asthma, 
sleep apnea, and hypertension with transient ischemic events. GBM was first diagnosed in 2013 and previously treated with surgery, 
chemotherapy and radiation. Measurable lesions are apparent in the anterior corpus callosum and frontal lobe, with those bordering the 
ventricle (red arrow). 

Red arrows  indicate the initial target lesion that decreased in size while on study
Blue arrows indicates new area of enhancement
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While phagocytes in healthy tissues rapidly and efficiently remove the PS-expressing cells and their remnants, 
these cells tend to accumulate in diseased tissues due to insufficient clearance. BXQ-350 is thought to directly 
interact and fuse with exposed PS under acidic conditions, leading to cell death via two primary mechanisms of 
lysosomal degradation yielding necrosis and ceramide elevation through activation of β-glucosidase and acid 
sphingomyelinase (with subsequent degradation of glucosylceramide and sphingomyelin, respectively) leading to 
caspase activation resulting in apoptosis (Figure 2) [1,4], with molecular mechanisms detailing in Figure 3.

FIGURE 1. SapC-DOPS Nanovesicles
SapC has the empirical formula C389H626N92O131S8 and a 
Molecular Mass of 8944.32 Daltons. 

FIGURE 3. Detail of Molecular Mechanisms of BXQ-350 Cell Death
Because lysosomal degradation occurs via SM activation and ceramide elevation in the lysosome (labeled Mechanism #1 in green below), 
addition of Lact-C2 (which interacts with PS) prevented SapC-DOPS interaction with tumor. This indicates that exposed PS is the most likely 
target for SapC-DOPS (top left). Similarly, becase BXQ-350 selectively induces apoptosis via elevation of intracellular ceramides and 
subsequent caspase activation (labeled Mechanism #2 in blue below), addition of Imipramine (which blocks ASM) prevented SapC-DOPS 
interaction with tumor (top left). Figures adapted from Wojton et al. 2013 (left) and Qi et al. 2009 (right)

TABLE 2. Phase 1a Demographic and Safety Results, showing Moderate to Serious AE occurence

A total of 17 patients (age 24-67) with a median 7 (range, 2-12) prior systemic therapies completed a median 2 
(range, 1-6) cycles without DLTs or treatment-related serious adverse events (AEs). Moderately severe related 
AEs occurred in 3 (100%), 1 (33%), 1 (33%), and 2 (25%) patients at 1.1, 1.4, 1.8, and 2.4 mg/kg cohort doses, 
respectively. The most common treatment-related AE was transient fatigue (n = 4, 23.5%). At 2.4 mg/kg, 1 Pt had 
moderate blood pressure elevation.
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Target Enrollment
The study aimed to enroll 40 patients with solid tumors or GBM overall (Phase 1 a/b). The primary aim of the 
Phase 1a portion of the study was to conduct experimental rising dose testing to confirm the dose. Sequential 
cohorts of patients with advanced solid tumors and recurrent high-grade gliomas were treated with escalating 
doses of BXQ-350 until the maximum tolerated dose (MTD) was established or to highest planned dose.

Cycle 1
Inj on days:

DY 1-5
DY8
DY10
DY12
DY15
DY22

Cycle 2-*
Inj at 28 days

(until study end or 
progression/
withdrawal)

Cohort (MTD) Dose (mg/kg)

DL 1 0.7 inj

DL 2 1.1 inj

DL 3 1.4 inj

DL 4 1.8 inj

DL 5 2.4 inj

TABLE 1. Phase 1a dose escalation study design
Sequential cohorts were treated with escalating BXQ-350 doses 
until maximum tolerated dose (MTD) or highest planned dose (2.4 
mg/kg). Maximum allowable dose (MAD) was defined as >33% (>2 
of <6 evaluable patients) with dose limiting toxicity (DLT). MTD was 
defined as highest dose with DLT in >1 of 6 evaluable patients. 
DLTs were defined as possibly/definitely related AEs or laboratory 
abnormalities per CTCAE v4.03 criteria. 

Best response in 7 patients completing to day 113 was 1 partial response (appendiceal carcinoma) at 2.4 mg/kg, 
and 1 HGG Pt at 0.7 mg/kg had stable disease >12+ months, and 6 had improved day 113 RANO/RECIST.
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a Stable disease per RANO/RECIST performed in the study was maintained unless marked with red/green arrows,
  other clinical deterioration or signs/symptoms of progression not confirmed by study imaging are not shown
b Subject GBM-09 was withdrawn for reasons not related to study intervention following the first dose
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Pt w/ appendiceal
carcinoma
(see Fig 7)
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1.1 1.4 1.8 2.40.7
 Dose
(mg/kg)

Progression indicated by RANO/RECIST a

Partial Response confirmed by RANO/RECIST a
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ST-**      Solid tumor patient
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FIGURE 3. Swimmer plot of all enrolled subjects RANO/RECIST outcomes (N = 17)
Consecutively enrolled subjects with glioblastoma (GBM-**) or advanced solid tumors (ST-**) are shown by dose and study-confirmed 
RANO/RECIST outcome of progression or partial response. Green arrows (right) indicate those that remained on study to participate 
in the ongoing Phase 1b portion of the trial.
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FIGURE 5. Pharmacokinetic 
plots of concentration over time

BXQ-350 pharmacokinetics were dose proportional with half-life and Cmax. Human clearance (63-114 vs. 
81-102 mL/kg/hr), volume of distribution (Vz -285-380 mL/kg), half-life (2.0-3.4 hr), and AUC at doses of 0.7 
and 2.4 mg/kg were within ranges predicted from allometric scaling of preclinical data. Efficacy in murine 
tumor models generally occurred at 4 to 16 mg/kg (AUC 6,100 to 29,600 ng*hr/mL), which aligns well with 
actual human exposure at the 0.7 and 2.4 mg/kg doses of 7,100 and 38,000 ng*hr/mL, respectively. 
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Representative PK data from days 1, 
4, and 22 showdose-proportional 
half-life and Cmax. Similar results are 
expected for PK analyses at 
subsequent time points pending 
analysis as part of the Phase 1b 
portion of the study. Because many 
drugs follow first-order elimination, 
data is presented as a semi-log plot 
(top) and rectilinear plot (bottom) for 
each time point (Day 1, Day 4, and Day 
22).
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