
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

• To assess for the proportion of patients that achieved a 

complete pathologic response (PCR) on surgical pathology

• To characterize the safety of INT230-6 injected preoperatively

Exploratory Objectives: 

• Immune profiling tumor (RNA sequencing)

• Immune profiling of blood (TCR repertoire)

Clinical Trial Results: Part I

Patient characteristics

Translational Results: Part II Translational Results: Part II

Increase in clonal diversity in blood of all treated 

patients, but bigger difference in INT230-6 drug 

treated vs saline groups
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Methods

• Randomized, Phase 2 pre-surgical 

Window-Of-Opportunity trial 

(https://clinicaltrials.gov/ct2/show/

NCT04781725)

• 90 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. No significant differences in patient characteristics  were seen in 

the saline vs INT230-6 group. Most common adverse events were grade I (erythema, 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). 

Figure 6: Functional pathway enrichment analysis (which pathways are 

enriched based on the genes that are different) was performed. In patients 

treated with the drug, the most significantly enriched pathways included 

antigen processing-cross presentation, interferon signaling, neutrophil 

degranulation and TCR signaling.

Differential immune cell composition in regions of 

interest within INT230-6 treated tumors

Figure 6. Changes in the immune cell 

composition pre- and post- treatment in 

INT230-6 treated tumors. As shown in 

the bar plots the most significant 

changes in the immune cells include 

CD4 T cells and NK cells.

Figure 7. Sequencing of the 

TCR beta chain CDR3 regions 

from all plasma samples and 

analyzed TCR repertoire 

diversity using the Shannon 

diversity index. TCR diversity 

was higher post-treatment 

compared to the pre-treatment. 

Boxes depict the interquartile 

range with the line in boxes 

show the median, and the lines 

outside the boxes show the first 

or third quartiles of fraction.

 

Clinical Trial Results: PART II

Patient characteristics

• We successfully performed a WOO study demonstrating 

pathologic and immune priming effects of intratumoral cytotoxicity 

with INT230-6 in traditional immune quiescent breast cancers, 

with a treatment that is safe and well tolerated

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

• Ki67 may not be an appropriate marker to evaluate efficacy when 

significant necrosis present

• In INT230-6 treated patients, significant differential gene 

expression was present and identified genes were associated with 

T cell activation, lymphocyte activation and inflammatory response

• Treatment with INT230-6 results not only resulted in an increase 

in CD4 T cells and NK cells within the tumor, but there were 

associated changes in diversity of T cell repertoire

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 

Up to 3 Injections 

preoperatively (Control did not 
have injection) 

One injection preoperatively 

2:1 Drug vs Saline Injection

Pathology Results: PART I/II

Patient #14:  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

3.3 cm invasive ductal cancer: Grade 2, ER+PR+Her2- (13 mls) preoperatively.

Histology: 

sheet like 

necrosis going 

to and beyond 

tumor border

Gross: 

95% 

necrosis

• 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. 

https://oicr.on.ca/programs/window
-of-opportunity-network

Baseline Biopsy

Surgical Resection

Pre-treatment
Post-treatment

Pre-treatment     Post-treatment              Pre-treatment      Post-treatment

Conclusion

• INT230-6 is a promising agent for immune priming in traditionally 

immune quiescent breast cancers and the next step is to assess 

its impact in combination with neoadjuvant chemotherapy

• PART II is a double-blinded 

randomized trial of 60 

patients where patients 

received one dose of 

intratumoral dose of INT230-

6 vs saline sham injection 

(2:1). 

Δ Ki67: No significant differences pre-/post- 

treatment in both saline and INT230-6 patients*

Differential gene expression comparing the pre- 

and post-treatment samples, pathways enriched 

for immune signaling

Figure 5. Volcano 

plots comparing 4902 

differentially 

expressed gene 

expression within the 

pre- and post-

treatment samples in 

the drug treated 

patients (versus 2681 

in saline group)

Figure 4: When comparing pre vs post 

treatment samples, Ki67 went down in both 

the saline and INT 230-6 groups, highlighting 

importance of having a control arm.

*Several drug subjects had necrotic post
treatment samples with Ki67 unmeasurable
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