Single Intratumoral Drug Injection Yields Complete Response (CR) in Metastatic Breast Cancer (MBC) Bone Lesions: Results from a Phase 2a Trial
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Introduction
0

Survival and g
lesions from metastatic breast cancer (MBC), affecting the axial skeleton in 70%
of patients. MBC lesions can lead to i pain, which is using
opioids, palliative radiation therapy, or surgery. Skeletal-related events (SREs) are
a collection of negative clinical outcomes associated with reduced survival that
includes pain, pathologic fracture, and spinal cord compression. Further, SRE risk
correlates with decreased QoL due to significant morbidity (e.g., pain and
pathologic fracture) and decreased life expectancy (i.e., 7-months after SRE) [3].

Zeta-BC-003 is a first-in-class intratumoral (IT) drug therapy designed to better
treat patients’ MBC bone lesions. It is a novel biomaterial infused with the small
molecule, N-allyl noroxymorphone. Zeta-BC-003 is designed to be administered
via a minimally invasive percutaneous IT injection using fluoroscopic guidance.

N-allyl noroxymorphone decreases tumor activity via_antagonism of the newls
discovered opioid growth factor receptor (OGFR) pathway [1]. OGFR antagonism
induces tumor cell death while stimulating mesenchymal stem cells (MSC) to
become bone cells and inhibiting MBC directed differentiation of monocytes into
osteoclasts, the cells that destroy bone and directly induce pain (Figure 1A).
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When metastatic tumor cells reach bone, they subvert normal bone turnover by
increasing osteoclast number and activity at the expense of new bone formation
(Figure 1A). In contrast, N-allyl noroxymorphone antagonizes the OGFR leading
to increased p21 expression (Figure 1B) [1]. OGFR antagonism stops MBC
directed bone destruction by reducing monocyte numbers, which in turn leads to
a fewer osteoclasts and a reduction in pain [2]. In addition, fewer osteoclasts, in
parallel with increased bone cell numbers, directly promotes bone healing.

There were no SREs in this Phase 2a study while pain was reduced and QoL
increased. A radiographic complete response (CR) was seen in the 9 treated
lesions in 9 patients. Importantly, in 2 patients a radiographic CR was also seen in
4 non-treated lesions found adjacent to the treated lesions in the same vertebral
body. Complete trabecular bone restoration was seen in 6 of lesions. These
results are consistent with previous work [3], in which Zeta-BC-003 produced a
CR, decreased pain, and increased QoL in 7 MBC lesions, for a patient treated via
FDA’s Compassionate Use/ Expanded Access program.
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ZGMBC (NCT05280067) is a non-randomized, open label Phase 2a trial that was
recently completed at the University of British Columbia. Ten (10) female
patients were enrolled (8/23-3/25) with spinal MBC Iytic bone lesions and a
Spinal Instability Neoplastic Scale (SINS) score 23 and <9. Under sedation, one (1)
lesion per patient was treated with a single intratumoral injection of Zeta-BC-
003, using an 18-gauge spinal needle and fluoroscopic guidance. Patients were
followed with CT and MRI at discharge and then at days 84 & 180. Primary
endpoints were the occurrence of SREs, the bone defect size change (i.e.,
volumetric tumor analysis), pain measured using the Numeric Rating Scale (NRS);
and the quantity of postoperative prescription opioid use. Secondary endpoints
included an assessment of the QoL via SF-12v2 and the spinal stability was re-
evaluated at the end of the study using SINS. In addition, treatment responses
were assessed via the MD Anderson Criteria (MDAc) and RECIST v1.1 according
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Patients had a mean age of 52-yrs (range: 32.5 - 67.4) and 9 were pre/peri-
menopausal. Six (6) patients had hormone receptor (HR) positive tumors while
two (2) patients were HR*/HER2*, one (1) patient was HER2*/HR", and one (1)
patient had triple negative breast cancer (TNBC). Four (4) patients had non-
surgically accessible bone MBC (e.g., ribs, ilium, skull), three (3) had liver MBC,
one (1) patient had lung MBC, and three (3) patients had mediastinal lymph
node MBC. Five (5) patients were given bisphosphonates to prevent bone
metastases. All patients remained on standard of care systemic therapy.

In the nine (9) patients that completed the study (day 180), there were no
treatment related SAEs, AEs, or SREs. One patient died due to complications
from pleural effusion (day 90). At day 180, we analyzed 9 treated lesions in 9
patients as well as 4 additional lesions within the same vertebral body in 2
patients, resulting in a total of 13 analyzed lesions. At day 180, the mean bone
defect volume decreased 82.4% (+13.6%) at day 180 (range: 60% to 98.5%). Pain
decreased 4.16% per the mean NRS. The Morphine Equivalent Dose (MED) was
calculated for the three (3) patients treated with opioids,
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which showed a decrease of 66.9%, 66.7%, and 33.3%, respectively. At day 180,
a 24.2% increase in the Physical Component Summary (PCS) and a 12.1%
increase in the Mental Component Summary (MCS) showed improved QoL (SF-
12v2; Table 1). The patient QoL improved with decreased MED, with PCS
increasing for those patients by 36.7%, 13.4%, and 58.4%, respectively. The
decreased MED related to a lower MCS for two (2) patients (2.4% & 6.9%) while
the third patient increased 47.1%. The mean SINS increased 18.5%, from 4.5 to
3.7, indicating increased stability.
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I). There was also no relationship between progressive lesions in adjacent or
non-adjacent vertebrae and systemic treatment with a bisphosphonate or a
CDK4/6 inhibitor. For the 9 patients who completed the study, 7 of 13 MBC bone
defects were completely healed, resulting in trabecular bone restoration and
normal bone morphology (Figures 2 and 3). The 13 lesions assessed in the 9
patients were found to have a radiographic CR via the MDAc, which is defined as
“fill-in” of the bone defect via CT plus no active tumor (‘hot spots’) on MRI.
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Conclusion
At day 180 there were no SREs, and Zeta-BC-003 provided a radiographic CR in 9 patients
(13 lesions), decreased MBC defect volume, increased stability (SINS), decreased pain
(NRS/MED), and increased QoL. In contrast, 53% of patients reported an SRE by 6-months
in previous work [4]. SRE risk decreases QoL and is correlated with significant morbidity
(e.g., pain & fracture) and decreased life expectancy (i.e., <6-months after SRE) [3]. These
data are consistent with a patient treated via Compassionate Use followed for 3-yrs [3], in
which CR was observed in 10 lesions coupled with a 50% decrease in pain (NRS) and a 76%
decrease in opioid drug use (MED — day 0: 250-mg vs 2-yrs: 60-mg). Zeta-BC-003, the first
non-palliative IT treatment, reduces SRE risk, decreases pain, ceases MBC lesion activity,
reconstltutes trabecular bone, and increases Qol. An unexpected flndmg was that both
and CDK4/6 _inhibitor ies were i at

progressive lesions in superior and inferior adjacent and non-adjacent vertebrae. Further
work will be needed to assess if Zeta-BC-003 will also increase overall survival.
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“Tumor Imaging Location: Left side tumor
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« Tumor bone lesion decreased 85.5% (6.9-fold)
« Day 180: Significant bone healing/ trabecular reconstitution
« Remaining bone defects likely to heal given enough time
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Day 0: Tumor signal is observed
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