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Intravenous LP-184 induced complete and durable regression of pre-
established subcutaneous U87 and M1123 GBM xenografts and
prolonged survival of mice bearing orthotopic U87 and M1123 xenografts

LP-184 showed activity against in vitro models of brain 
metastases from primary lung, breast, and skin cancers
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• Disease background: Glioblastoma multiforme (GBM) and atypical teratoid/rhabdoid tumors (ATRT). These
represent 2 extremely aggressive and lethal types of CNS malignancies sharing a median overall survival of 12-
18 months and 5-year survival rate of 5 to 30% in the US [1].

• Unmet need: Blood-brain barrier (BBB) permeable agents effective against recurrent, chemotherapy-resistant
central nervous system (CNS) malignancies are urgently needed.

• Proposed solution: Lantern Pharma is advancing LP-184 (hydroxyurea-methylacylfulvene), a tumor site
activated small molecule drug candidate belonging to the acylfulvene (AF) class. LP-184 is believed to be
activated to a highly labile metabolite by the enzyme Prostaglandin Reductase 1 (PTGR1). FDA has granted
orphan drug designation (ODD) for the use of LP-184 in the treatment of both malignant glioma and ATRT, and
rare pediatric disease designation (RPDD) for the use of LP-184 in the treatment of ATRT.

Objectives
• Establish the therapeutic efficacy of LP-184 in GBM, ATRT and brain metastases using in vitro and in vivo

models

• Determine the effect of LP-184 + Spironolactone combination treatment on GBM cell viability

• Determine the in vivo bioavailability of intravenously administered LP-184 in normal and tumor brain tissue

Key findings and future directions

LP-184 treatment showed near complete tumor regression in 
A subcutaneous ATRT xenograft model

Key findings
• Subcutaneous xenograft models of both GBM and ATRT showed rapid and near complete tumor

regression with durable responses after 2 treatment cycles of 2 mg/kg or 4 mg/kg LP-184.
• Orthotopic xenografts models of GBM treated with LP-184 showed statistically significant survival

benefit after a single treatment cycle.
• Co-treatment of several GBM cell lines with LP-184 and Spironolactone, an ERCC3 inhibitor, results in

3-6X increased anti-tumor activity.
• LP-184 has favorable blood brain barrier (BBB) penetration with a brain tumor:plasma ratio of 0.2
• While one of the most common TMZ resistance pathways in GBM is thought to be associated with

unmethylated MGMT promoters, LP-184 is predicted to be agnostic to MGMT promoter methylation
status.

• Efficacy of LP-184 may extend beyond primary brain cancers to other solid tumors that have
metastasized to the brain as evidenced by in vitro efficacy in brain met cell lines.

Future directions
• Phase 0/1 dose finding and toxicity studies to prepare for a phase 2 trial

There is clear cooperativity between LP-184 and Spironolactone 
in GBM models in vitro

Hypothesis & Rationale

LP-184 CNS bioavailability and pharmacokinetics in vivo
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• We hypothesize that LP-184 may be a potent therapeutic as a single agent for CNS cancers expressing
elevated PTGR1.

• The rationale for this is that the activity of LP-184 is dependent upon the expression of PTGR1. LP-184 is
expected to be transformed into its bioactive form by the oxidoreductase activity of PTGR1 [2].

• Belonging to the AF class of compounds, LP-184 is believed to create DNA adducts at N3 of adenine base [3]
whereas Temozolomide (TMZ, the standard of care agent for GBM) methylates O6 of guanine base [4]. The
repair enzyme MGMT removes the primary TMZ-induced cytotoxic lesion, O6-methylguanine but not LP-184-
induced DNA alkylation.

• LP-184-induced DNA damage is likely repaired preferentially via ERCC-dependent transcription couples
nucleotide excision repair (TC-NER) [5].

LP-184, a tumor site activated small molecule synthetic lethal therapeutic, is effective in central nervous system cancers 

• Pharmacokinetic analyses in SCID mice following a single LP-184 infusion (4 mg/kg, 
i.v.) showed favorable CNS bioavailability with normal brain/plasma ratio 0.1 (Cmax = 
916 nM) and brain tumor/plasma ratio 0.2 (Cmax = 2539 nM).

• LP-184 BBB permeability is comparable to TMZ and brain Cmax achieved (equivalent 
to ~800 nM) after a single i.v. infusion is greater than IC50 for sensitive GBM cell 
models.
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• Dosing regimen consisted of one cycle of four every
other day doses of 4 mg/kg LP-184 as intravenous
injection
• Median survival in days is shown at the intersection
of each group with the dotted red line

Physical evaluation of
tumor volume in M1123
tumor bearing mice
displays clear tumor
growth inhibition in LP-
184 treated tumors

• Colored triangles signify
days of intravenous
dosing with 4 mg/kg LP-
184 or vehicle control
• Tumor Growth
Inhibition (TGI) by LP-
184 was 107% for both
the M1123 and U87
models
• 3/10 LP-184 treated
U87 tumor bearing
mice were entirely
tumor-free from day 38
onwards until study
termination
• 3/4 LP-184 treated
M1123 tumor bearing
mice were entirely
tumor-free from day 29
onwards until study
termination.

SUBCUTANEOUS GBM MODELS

INTRACRANIAL GBM MODELS

• Analysis of genes associated
with LP-184 sensitivity in solid
tumor cell lines revealed that
expression of SMARCB1 is
significantly anti-correlated to
LP-184 sensitivity, suggesting
that LP-184 will be effective in
ATRTs and other tumors with
SMARCB1 loss.

• Intravenous LP-184
administration induced tumor
regression in mice implanted
with SMARCB1 deficient
CHLA06 ATRT subcutaneous
xenografts, with 2 of 10
treated mice being virtually
tumor-free after 2 cycles.
Timing of doses are marked
by black triangles on days 0,
2, 4, 6, 8, 14, 16, 18, 20, 22.

• LP-184 response is influenced by tumor
DNA repair status, and acylfulvene-
induced damage is mainly repaired by the
transcription-coupled nucleotide-excision
repair (TC-NER) pathway.

• Spironolactone, an FDA approved, blood-
brain-barrier permeable diuretic, induces
degradation of ERCC3 protein, a key TC-
NER component.

• Co-treatment with Spironolactone resulted
in a 3-6 fold decrease in LP-184 IC50s
assayed at 72 hrs in M1123, Mayo39, and
U87 cultures.

• Spironolactone alone did not affect cell
viability at the concentrations tested and
resulted in ERCC3 degradation as assayed
by western blotting.

[1] Ostrom QT, Gittleman H, Liao P, et al. CBTRUS statistical report: primary brain and central nervous system tumors diagnosed in the 
United States in 2007-2011. Neuro Oncol. 2014;16 Suppl 4(Suppl 4):iv1-iv63. doi:10.1093/neuonc/nou223.
[2] Yu X, Erzinger MM, Pietsch KE, et al. Up-regulation of human prostaglandin reductase 1 improves the efficacy of 
hydroxymethylacylfulvene, an antitumor chemotherapeutic agent. J Pharmacol Exp Ther. 2012;343(2):426-433. doi:10.1124/jpet.112.195768
[3] Neels JF, Gong J, Yu X, Sturla SJ. Quantitative correlation of drug bioactivation and deoxyadenosine alkylation by acylfulvene. Chem Res 
Toxicol. 2007;20(10):1513-1519. doi:10.1021/tx7001756
[4] Zhang J, Stevens MF, Bradshaw TD. Temozolomide: mechanisms of action, repair and resistance. Curr Mol Pharmacol. 2012;5(1):102-114. 
doi:10.2174/1874467211205010102
[5] Jaspers NG, Raams A, Kelner MJ, et al. Anti-tumour compounds illudin S and Irofulven induce DNA lesions ignored by global repair and 
exclusively processed by transcription- and replication-coupled repair pathways. DNA Repair (Amst). 2002;1(12):1027-1038. 
doi:10.1016/s1568-7864(02)00166-0

Permanent Abstract Number: 5442


