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Presentation Notes
Thank you session chairs and thank you to the SITC scientific committee for inviting me to present today. On behalf of my collaborators at Intensity therapeutics and fellow co-investigators that participated in this study, I present to you the results of an ongoing study of Intratumoral INT230-6 injection in multiple refractory cancer types.
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Major limitation of Immune therapy: Immune recognition

• Increase antigens

• Recruit Immune cells

• Approved in lung and breast cancer 

• Immunologic cell death but 
suppresses the systemic immune 
compartment (Mathios et al, STM 2016)

I/O
+ 

Systemic chemotherapy

I/O + I/O

• Active primarily in 
high immunogenic 
tumor types

• Biomarker selection 

I/O 
+

Local Therapy

Presenter
Presentation Notes
In recent years we have seen attempts to improve upon checkpoint inhibitors using several strategies. There has been some success in I/O combination therapies but challenges include limitations to specific tumor types and need for biomarker selection. We have seen recent success with combination checkpoint inhibitors and systemic chemotherapy in breast and lung cancer for example; however, systemic chemotherapy suppresses the immune system.  Locally directed therapies could potentially lead to improved antigen presentation and immune cell recruitment without systemic immunosuppression.



INTRATUMORAL INT230-6 FOR OPTIMAL  ANTIGEN PRESENTATION

INT230-6 recruits immune cells
by killing cancer cells and 

sparing central immune compartment

Proven anti-cancer agents  co-formulated in a fixed ratio

SHAO (diffusion enhancer)VinblastineCisplatinWater
INT230-6
designed to 

optimize tumor 
dispersion and 

cell penetration
5mg 1mg 100mg10 mL

Presenter
Presentation Notes
INT230-6 is a novel drug product consisting of potent cytotoxic agents specifically designed for intratumoral injection, with properties that optimize drug dispersion and cell penetration. INT230-6 is a formulation comprised of a fixed ratio of water, cisplatin, vinblastine and a diffusion enhancer, SHAO.In addition to local cytotoxic effects from concentrated potent agents, INT230-6 recruits immune cells into the tumor microenvironment while sparing the central immune compartment.Dendritic cells are recruited to process the antigens and return to the LN to expand the T-cell population.  The publication shown on this slide from the NCI describes this mechanism in detail. 
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INT230-6: Absorbed by tumors when dosed intratumorally

Drug NOT absorbed 
significant leakage

TUMOR

INT230-6 is 
ABSORBED 

TUMOR

Drug leaks into 
interstitial space No leakage

Little to no drug dispersion
in all tumors tested

Significant dispersion 
in all tumors tested

TUMOR 
cut in half

TUMOR 
cut in half

Human pancreatic 
cancer in mouse model

Injections made to center 
of tumor over 90 sec

CYTOTOXIC AGENTS ALONE + dye INT230-6 + dye

Presenter
Presentation Notes
INT230-6 is absorbed and distributed throughout tumors as demonstrated in this human pancreatic cancer SCID mouse model. When cytotoxic agents alone plus dye were injected into tumors, there was significant leakage into the interstitial space, and little to no drug dispersion in the injected tumors. In contrast, when INT230-6 plus dye was injected, there was no measurable drug leakage and significant dispersion in the tumors was observed. This is a proof of concept that the drug can be delivered directly into tumors with the potential for minimal systemic circulation of drug.
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Preclinical data support direct tumor effects with 
augmented immune response

• LARGE ESTABLISHED COLON 26 MODEL

• 80% CURE( CR WITH IMMUNITY TO RECHALLENGE)

Control (N=10)
No complete responders 
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80% complete responders 

Days

• Increases in 
Dendritic cells, 
macrophage, T-
cells and NK 
cells after 1 
week

• Select immune 
depletion 
abrogates 
therapeutic 
effect

• Increased 
antigen specific 
CD8 in 
tumor/spleen

Bloom et al, OncoImmunology 2019                                                                          Bender et al Manuscript submitted

Presenter
Presentation Notes
INT230-6 showed excellent preclinical activity, with 8 out of 10 tumors exhibiting a complete response in this colon 26 murine carcinoma cell line model. These mice all exhibited immunity to rechallenge of tumor. In the pre- and post-injection biopsies pictured on the right of the screen we see significant changes in the tumor microenvironment, including increases in dendritic cells(CD11c), macrophages (F4/80), T-cells and NK cells (CD335). Select immune depletion abrogates the therapeutic effect, suggesting that tumor regression is not purely due to direct cytotoxicity from chemotherapy. In addition to changes in the tumor microenvironment, increased antigen specific CD8 cells were found in the spleen, which further support that INT230-6 induces a systemic immune response. 
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PHASE 1/2 DESIGN

• First superficial tumors
• Then deep and/or 

superficial
• Metastatic or locally 

advanced solid tumors

Patient 
Population

• Dose determined by volume of 
tumor to be injected

• 3+3 design
• Intrapatient dose escalation
• Can inject multiple tumors over 5 

total sessions
• Retreatment possible

Dosing

• Safety, defined by >Gr 3 
related AEs

• Pharmacokinetics
• Biomarkers in blood/tissue
• Injected and non injected 

tumor responses

Endpoints

Presenter
Presentation Notes
The first-in-human Phase 1 / 2 design proceeded in a stepwise fashion, initially injecting only superficial tumors such as cutaneous lesions or palpable lymph nodes, before moving on to deeper visceral tumors. Patients with multiple tumor types were eligible for treatment and could have either metastatic or locally advanced disease refractory to standard therapies. Dose is determined by the calculated volume of the tumor to be injected. Dosing followed a 3+3 dose escalation design, which also allowed for intrapatient dose escalation for safety.One or multiple tumors could be injected during each visit, for a total of 5 injection sessions. For patients that derived clinical benefit from treatment, repeat courses of injection were allowed.The primary objective of the study was safety, defined by the rate of grade 3 or greater adverse events. Secondary and exploratory objectives included assessment of pharmacokinetics, biomarkers in blood and tumor tissues, as well as preliminary evidence of clinical efficacy as assessed by tumor response to treatment. 
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TRIAL PROGRESS

• Select tumor types (1:3 ratio)
• Escalation from 60 to 220mL
• Dosed every 2 weeks
• Treated 1 subject 

Pembrolizumab combination Cohort

• All tumor types (1:3 ratio)
• Escalation from 60  to 220 mL 
• Dosed every 2 weeks
•Treated 11 subjects

Current Monotherapy Cohort

Superficial 
tumors

1:4 ratio
Q month

n=6

Superficial 
tumors

1:4 ratio
Q2weeks

n=4

All tumors
1:2 ratio
Q2weeks

n=20Deep tumors 
1:4 ratio
Q month

n=4

Progress Dose and Schedule

START 5mL UP TO 220 mL

Presenter
Presentation Notes
Initially INT230-6 was administered only into superficial tumors at a 1:4 volume ratio of drug to injected tumor volume every 4 weeks, with a maximum total volume of 5mL for the first injection. Dosing was then expanded to include deep tumors, and the ratio was increased to a maximum of 1:2 volume ratio, eventually with a total injected volume maximum of 220 mL per session every 2 weeks. Interim analysis of safety and efficacy led to a final recommended dose of 1:3 volume ratio every 2 weeks.A new cohort combining tumor injections with systemic PD1 inhibitor has just opened and has enrolled the first subject. (Pancreas, CCA, MSI-S colon, SCC)
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45 patients treated to date (17 cancer types)

DEMOGRAPHICS
Age Median (range) 60 (42-76) 
Gender 20 male, 25 female
Race 82% Caucasian

7% African American
11% Asian

ECOG (0/1/2) 31% / 62 % / 7%

Median # of prior therapies (range) 3 (0,10)
# with prior Platinum 49%
# with prior PD1 44%

TUMOR TYPES Melanoma, Lung, Adrenocortical, Cholangio, Chordoma, 
Ovarian, Breast, CRC, SCC, Anal, RCC, Pancreatic, Sarcoma, 
H&N, Thyroid, Urothelial, Psuedomyxoma Perintoneii

Presenter
Presentation Notes
To date 45 patients have been treated, with 17 different tumor histologies represented. The median age was 60, with fairly equal representation from both male and female patients. 93% of patients had ECOG performance status of 0 or 1. The median number of prior therapies was 3, with a range of 0 to 10. Nearly half of all patients have received prior platinum and/or PD1 therapies. 
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EXPOSURE

•Majority of 
drug stays in 

tumor 
(<4% compared to the 

historical 120 ng/mL Cmax
for IV vinblastine 3.8mg/m2)

•Minimal 
systemic levels 

consistent 
across many 
tumor types 

Mean Retained Platinum PK for Dose 1

75ml cohort: Vinblastine (approx. 7.5 mg dose)    Cmax 6.8 ng/ml,  AUC  = 53 (ng/ml)h
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Presenter
Presentation Notes
Pharmacokinetic data demonstrate a proportional dose response with the majority of drug staying within tumor. On the left we see 24 hour PK data for retained platinum, and on the right we see data for vinblastine.We can use vinblastine as an example. 75mL of INT230-6 injected contains approximately 7.5mg of vinblastine. This dose led to a Cmax of 6.8 ng/mL and an AUC of 53 (ng/mL)h. Typical Intravenous vinblastine dosed at 3.8mg/m2(approx. 6.8mg) leads to a Cmax of 120 ng/mL, thus intratumoral delivery with INT230-6 gives systemic levels less than 4 % compared to historical intravenous delivery of vinblastine. Systemic exposure was consistent across many tumor types.
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RELATED ADVERSE EVENTS IN MORE THAN 2 SUBJECT

PT 1 2 3 4 or 5 Total
Any 10 (22.2%) 20 (44.4%) 8 (17.8%) 0 38 (84.4%)

Localized tumor-related 
pain

12 (26.7%) 8 (17.8%) 2 ( 4.4%) 0 22 (48.9%)

Fatigue 5 (11.1%) 11 (24.4%) 1 ( 2.2%) 0 17 (37.8%)
Nausea 14 (31.1%) 3 ( 6.7%) 0 0 17 (37.8%)
Vomiting 11 (24.4%) 2 ( 4.4%) 0 0 13 (28.9%)
Decreased appetite 4 ( 8.9%) 7 (15.6%) 0 0 11 (24.4%)
Anaemia 2 ( 4.4%) 4 ( 8.9%) 3 ( 6.7%) 0 9 (20.0%)
Abdominal pain 1 ( 2.2%) 1 ( 2.2%) 2 ( 4.4%) 0 4 ( 8.9%)
Back pain 3 ( 6.7%) 1 ( 2.2%) 0 0 4 ( 8.9%)
Chills 4 ( 8.9%) 0 0 0 4 ( 8.9%)
Dizziness 4 ( 8.9%) 0 0 0 4 ( 8.9%)
Myalgia 3 ( 6.7%) 1 ( 2.2%) 0 0 4 ( 8.9%)
Blood creatinine inc. 2 ( 4.4%) 1 ( 2.2%) 0 0 3 ( 6.7%)
Dry mouth 2 ( 4.4%) 1 ( 2.2%) 0 0 3 ( 6.7%)
Dysgeusia 2 ( 4.4%) 1 ( 2.2%) 0 0 3 ( 6.7%)

NCI-CTCAE Toxicity Grade n (%)

• > 150 deep tumor 
injections 
conducted to date; 
straight or 
multipronged 
needles used

• As much as 160 mL 
dosed in a single 
session

Presenter
Presentation Notes
INT230-6 was well tolerated, with less than 18% of grade 3 related adverse events, and no grade 4 or higher events. The most common related adverse events for all grades included localized tumor-related pain and fatigue. Typical chemotherapy related adverse events such as nausea, vomiting, and fatigue were generally limited to grade 1 and 2.Patients were not required to receive pre-medication, nonetheless there was minimal nausea, vomiting, and bone marrow toxicity that would be expected with intravenous delivery of cisplatin and vinblastine, further supporting minimal systemic circulation of the drugs. No patients discontinued therapy due to treatment-related toxicity. Over 150 deep tumor injections have been conducted, with as much as 160mL dosed in a single session.
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MANY SUBJECTS SHOW PROLONGED SD 

Subjects on treatment, ongoing or in follow-upClinical deterioration                    Clin. Progressive disease            RECIST PD            Subsequent anti-cancer therapy            Withdrawal by subject             Death 

Study Day               100                                                200                                               300 400                                                500  

Presenter
Presentation Notes
As shown in this swimmer’s plot, many subjects showed prolonged stable disease after treatment with INT230-6, some with a prolonged treatment-free interval. Note the x-axis of the plot extends beyond 500 days. 3 patients achieved stable disease over 1 year despite all having progressed within 2 months of their previous regimen. Benefit is not limited to a single tumor type. Exploratory analyses have been conducted to attempt to identify commonalities among patients with prolonged clinical benefit. 



12

DISEASE CONTROL APPEARS TO IMPROVE WITH INCREASING 
CUMULATIVE DOSE AND  PERCENT OF TUMORS TREATED

Disease control  for:
Adrenocortical
Breast  (4/4)
Chordoma
H&N
Lung
Sarcoma
Squamous cell 

Presenter
Presentation Notes
Pictured in this slide is an exploratory analysis that was performed on the emerging efficacy data. The x-axis shows the percentage of tumor burden treated in each subject with at least 1:4 ratio of drug. The y-axis shows the cumulative dose to total tumor burden.We can see a trend that the majority of patients that had progression (blue circles) as best response had less than 50% of total tumor burden treated. Conversely, many of the patients that had favorable responses to therapy (green diamonds) had greater than 50% of tumor burden treated. Simply put, disease control seems to improve when the majority of the tumor burden can be injected and may correlate with the cumulative dose administered over time.
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RECIST MAY NOT ACCURATELY ASSESS BENEFIT
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Change in LD Change in Products Change in Volume

BY RECIST =10% reduced

BY WHO = 30% reduced

BY VOLUME = 65% reduced
Ellipsoid Criteria (L x W x H)*0.63, > 30% cutoff for PR

DCR=39% in evaluable patients, 88% in patients who had > 50% of tumor dosed
7 non-injected tumors reduced in size in 6 patients, 2 tumors > 30%

Presenter
Presentation Notes
Clear clinical benefit has been demonstrated as evidenced by a disease control rate of 39%. This jumps to 88% if we include only those patients that had > 50% of tumor dosed. There were several non injected tumors that decreased in size on study, and 2 met the criteria for PR according to RECIST 1.1. This could be consistent with abscopal effect.Many patients that derived clinical benefit from therapy did not exhibit a radiographic response by RECIST 1.1 criteria. This figure demonstrates a single subject’s change in lesion size over time. By RECIST criteria or longest diameter only there was a 10% decrease. With bi-dimentional WHO criteria there was a 30% decrease in size, but using a volumetric ellipsoid criteria there was a 60% decrease in size.It is not yet understood what may account for these findings but it may have to do with the volume of drug delivered and the amount of necrosis induced by the treatment.
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CIRCULATING BLOOD BIOMARKERS

Flow Cytometry (n=17 pts)
Evaluable patients for which samples were collected pre and post dose (day 

14)

Progressors                Disease Controlled Progressors                Disease Controlled

Presenter
Presentation Notes
Blood biomarker analysis included flow cytometry to quantify the amount of circulating T-cells present. Shown here are preliminary data from 17 patients demonstrating the percent change in CD4 and CD8 T-cells from pre-dose to 14 days after the first injection.  There was a statistically significant increase in circulating CD8+ T-cells in subjects who had disease control and a trend to increasing circulating CD4+ T cells in evaluable patients. This is further data supporting the systemic immunomodulatory effects of the treatment.
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TUMOR BIOMARKERS FROM BIOPSY

Marker Opal Color
CD4 520 Green
CD8 620 Yellow

FoxP3 540 Orange
CD25 570 Cyan
Ki67 650 Magenta
CK 690 Red

DAPI Blue

Multiplex IHC shows:
75% Decrease in Ki67
73% Decrease in Treg
Increase in CD4 and CD8 

PRE 1 Month

Representative example of a breast cancer subject

Presenter
Presentation Notes
Paired biopsies demonstrated significant changes to the tumor microenvironment after treatment with INT230-6. To date 7 patient samples were available for analysis. In this breast cancer subject who had long term disease control, a marked decrease in Ki67+cells and regulatory T cells was seen, with increases in CD4 and CD8 T cells infiltrates.  Many of the biopsies showed marked reduction in viable tumor cells (70% or greater on H&E) making quantitative assessments challenging.
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CONCLUSIONS

 INT230-6 was well tolerated at doses up to 160 mL in multiple deep and 
superficial tumor injections, No related AE led to treatment discontinuation

 PK suggests that the majority of the drug remains in the tumor

 INT230-6 shows early signs of clinical benefit. RECIST measurements may not 
predict clinical benefit accurately with this modality. 

 In addition to tumor cell reduction, Increases in tumor and circulating CD8 and 
CD4 T-cells and abscopal responses in non-injected tumors support preclinical 
findings of immune cell engagement following INT230-6 treatment

 INT230-6 + pembrolizumab cohort ongoing

Presenter
Presentation Notes
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Presenter
Presentation Notes
I want to thank all of my co-investigators at Princess Margaret, Johns Hopkins, Fox Chase, and UMASS. I also want to thank the patients and families who participated in the study. Thank you for your attention. 
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