
A phase II randomized window of opportunity trial evaluating cytotoxic and 
immunomodulatory effects of intratumoral INT230-6 in early stage breast cancer: 

The INVINCIBLE Trial

• Majority of breast cancers outside of the triple negative
subtype of are considered immune cold and are therefore
minimally responsive to immunotherapies.

• INT230-6 is a novel product with a unique dual anti-cancer
mechanism that achieves both direct cancer cell necrosis and
immune cell activation. The drug is comprised of cisplatin
(CIS) and vinblastine (VIN) co-formulated with an, cell
penetration and unique tissue dispersing enhancing molecule,
8-((2-hydroxybenzoyl)amino) octanoate (SHAO).

• Previous in vitro studies have demonstrated that INT230-6
halts cancer cell replication and induces apoptosis while
maturing dendritic cells and recruiting T-cells to the tumor
microenvironment.
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Background

Objectives
Primary Outcome
• Intratumoral INT230-6 is superior to no treatment or saline

injection, as measured by an increase the proportion of
patients achieving complete cell cycle arrest (CCCA), defined
as a reduction in the proportion of cells staining positive for
Ki67 as assessed by immunohistochemistry to less than a
natural logarithm, or ≤2.7%, at the post-treatment specimen.

Secondary Objectives
1)To assess for the proportion of patients that achieved a 

complete pathologic response (PCR) on surgical pathology, 
using the US FDA Guidance for Industry, as assessed by the 
local pathologist at the time of definitive surgery 

2) To assess the Residual Cancer Burden after treatment with 
INT230-6

3)    To characterize the overall safety of INT230-6 injected      
prior to surgery.
4) To assess the effect of INT230-6 on cell death pathways such 

as necrosis and apoptosis

Clinical Trial Results: Part I
Patient characteristics

Translational Results: Part I Translational Results: Part I

Expression level of apoptosis genes
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Methods
• Randomized, Phase 2 pre-surgical 

Window-Of-Opportunity trial 
(https://clinicaltrials.gov/ct2/show/N
CT04781725)

• 87 women with newly diagnosed 
operable early-stage intermediate 
or high-grade T1-T2 invasive breast 
cancers randomly allocated (2:1) 
prior to resection to Intratumoral 
injections of INT230-6 vs no 
treatment or saline sham. 

• This study has two parts:

Figure 1. REMARK diagram and tables describing the a) patient characteristics for
part I of the study b) adverse effects. Adverse events were mostly grade 1 with
expected pain at the breast injection site; very little systemic adverse effects. Most
patients had 2 injections preoperatively.

Figure 2. REMARK diagram and tables describing the a) patient characteristics for 
part I of the study b) adverse effects. Most common adverse events were grade I pain 
at the breast injection site. One patient had pneumothorax as the tumor was deep on 
the chest wall, treated promptly with chest tube and no surgical delay. 

Representative images of NanoString DSP 
compartment selection in BR9601 cohort

Figure 3. In situ transcriptomic profiling, using the NanoString Digital Spatial Profiler
(DSP) cancer transcriptomic atlas (CTA) assay was performed on the diagnostic
biopsy and the surgical resection (at the injection site and resected tumour). Selection
of tumour compartment (pan-CK, green) and TME compartment (CD45, red). In situ
spatial quantification of 1800 tumour and immune genes across 60 patients revealed
heterogeneity of tumour and immune genes in most patients.

Differential gene expression comparing the pre-
and post-treatment samples

Figure 4. Volcano plots comparing differential gene expression within the pre-
and post-treatment samples in the tumour (A) and TME (B) compartment.
Network of enrichment (C) analysis colored by clusters.

• Within the tumour compartment, 1295 genes were
dysregulated

• Within the TME compartment, 1436 genes were
dysregulated

• Pathway enrichment analysis demonstrated
changes in T cell activation, lymphocyte activation
and inflammatory response.
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Tumor Inflammation Signature (TIS) 
upregulated post- treatment

Figure 5. Boxplots showing the TIS 
score in the TME and tumour 

compartment within the pre-treated 
sample (Bx), post-treatment 

surgical resection (B), injection site 
(I) and nodes (N).

• An increase in TIS score was demonstrated post-treatment 
within the TME compartment. 

Figure 6. Boxplots showing the
apoptosis score in the TME and
tumour compartment within the pre-
treated sample (Bx), post-treatment
surgical resection (B), injection site
(I) and nodes (N).

• An increase in apoptosis was demonstrated post-treatment
within both the TME and tumour compartment.

Clinical Trial Results: PART II
Patient characteristics

• A single dose of INT230-6 can cause significant intratumoral
necrosis.

• Gene expression analysis showed significant differential gene 
expression between the baseline biopsy and surgical 
specimens.

• Pathway analysis identified genes associated with T cell 
activation, lymphocyte activation and inflammatory response.

• This is the first study evaluating the potential pathologic and 
biologic effects of intratumoral cytotoxicity with INT230-6 and 
its role as a potential immune priming therapy in traditionally 
immune quiescent breast cancers. 

• Analysis is ongoing for part II of the clinical trial.
• Window of Opportunity Clinical Trials are a rapid method to 

accelerate drug discovery

Event Grade 1 Grade 2 Grade 3 Total 

All 20(100%) 3(15%) 0(0%) 20(100%) 

Pain injection site 20(100%) 2(10%) 0(0%) 20(100%) 

Injection site reaction 2(10%) 0(%) 0(0%) 2(10%) 

Injection site infection 0(%) 1(5%) 0(0%) 1(5%) 

Nausea 1(5%) 0(%) 0(0%) 0(0%) 

Vomiting 2(10%) 0(%) 0(0%) 0(0%) 

Event Grade 1 Grade 2 Grade 3 Total 

All 42(74.1%) 7(12.1%) 2(3.4%) 51(87.9%) 

Pain injection site 40 (69%) 3(5.2%) 1(1.7%) 44(75.86%) 

Injection site reaction 4(6.9%) 0(0%) 0(0%) 4(6.89%) 

Injection site infection 2(3.4%) 4(6.9%) 0(0%) 6(10.34%) 

Nausea 6(10.3%) 0(0%) 0(0%) 6(10.34%) 

Vomiting 2(3.4%) 0(0%) 0(0%) 2(3.44%)

Pneumothorax 0(0%) 0(0%) 1(1.7%) 1(1.72%)

Summary and Conclusions

Up to 3 Injections 
preoperatively (Control did not 

have injection) 

One injection preoperatively 
2:1 Drug vs Saline Injection

(*Not yet unblinded) 

Preliminary Pathology Results: PART I/II

Patient #14 (PART I): 3.9 cm invasive ductal cancer: Grade 3, ER+PR+Her2+; 2 intratumoral
injections (7.4 and 14.8mls) preoperatively.

Histology: 
increase in tumor 
infiltrating
lymphocytes (TILs) 
as well as ghost 
cells consistent with 
necrosis

Gross 
Pathology: 
85% necrosis

Patient #32 (PART II):
3.3 cm invasive ductal cancer: Grade 2, ER+PR+Her2-. 1 injection (13 mls) preoperatively.

Histology: 
sheet like 
necrosis going 
to and beyond 
tumor border

Gross: 
100% 
necrosis

Translational:
• NanoString Cancer 

Transcriptome Atlas assay 
performed pre and post 
injections

• Morphology antibodies for 
pan-cytokeratin (tumor), 
CD45 (leukocyte) and a 
DNA stain (SYTO 83) used 
to visualize compartments 
and regions of interest 
(ROIs).

• Part I (N=29) was a randomized 
trial comparing 1-3 doses of 
INT230-6 injected weekly vs no 
treatment prior to surgery to 
evaluate safety, feasibility, and 
optimal drug dosing. 

• PART II is a double-blinded 
randomized trial of 58 patients 
where patients received one dose 
of intratumoral dose of INT230-6 
vs saline sham injection (2:1). 

Funding and INT230-6 provided 
by Intensity Therapeutics, Inc. 
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