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OBJECTIVES

Overview of Locally Advanced Pancreatic Cancer (LAPC)

Treatment of LAPC with Intra-Arterial Gemcitabine – 
 TAMP Mechanism of Action

Transvenous Therapy for Pancreatic Cancer

IRE for Pancreatic Cancer

3

PANCREATIC CANCER
• Pancreatic cancer is 3rd leading cause of cancer death in USA 

(projected 2nd leading cause by 2030)
• Over 60,000 new cases per year in USA in 2021
• Worldwide  > 495,000 new cases/year

PANCREATIC CANCER STAGING

Not resectable because of vascular involvement (> 180 
degree involvement of the SMA, Celiac or SMV/PV 
obstruction not amenable to reconstruction), Only local 
pancreatic lymph node involvement

Current best standard of care chemo:   
15-16 months median survival 

Rahib L, et al, Cancer Res. 
2014 Jun 1;74(11):2913-
2; Park W, Chawla A, 
O'Reilly EM, JAMA. 2021 
Sep 7;326(9):851-862
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CHEMOTHERAPY IS NOT EFFECTIVELY DELIVERED TO PRIMARY PANCREATIC TUMORS 
HYPOVASCULAR TUMORS, DENSE FIBROTIC STROMA, AND SPARSE TUMOR CELLULARITY

Hypovascular Tumors Post Major Barrier 
to Chemotherapy Treatment Success

Pancreatic tumors have poor blood supply

• No visible tumor feeder vessels

• Systemic chemotherapy has lim ited penetration 
into pancreatic cancer

• Systemic toxicity

Hypervascular Tumor Treatment with 
Current Therapies

Liver tumors are highly vascularized
• Large tumor feeders – excellent targets for 

systemic therapy
• Can be accessed and treated with current 

local therapy techniques
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ONE SOLUTION - TARGETED DELIVERY TO PANCREATIC CANCER: 
TRANS-ARTERIAL MICRO-PERFUSION (TAMP)
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Blood vessel segment is isolated 
to deliver drug across blood 
vessel wall into tissue

Mechanism: after vessel isolation, 
increase in pressure forces drug into 
tissue
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At ~45mmHg - 
tissue pressure is 
overcome, forcing 
chemotherapy out 

of vessel

Trans-Arterial Micro-Perfusion (TAMP)

Farsad K, Novelli PM, Laing C, Gandhi RT, Cynamon J, López CS, Stempinski ES, Strasser R, Agah R. J Vasc Interv Radiol. 2024 
Jul;35(7):1043-1048.e3. doi: 10.1016/j.jvir.2024.03.016. Epub 2024 Mar 18. PMID: 38508449.
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99% of  Chemotherapy Crosses Arterial Wall with TAMP 
Delivery with Increased Target Drug Concentration

Increases Drug Concentration to Target Pathological 
Site by ~100X* Compared to IV Administration*

Tissue Concentration Gem. (ng/g)

* K. Farsad, et al. Trans-pulmonary artery selective chemotherapy delivery to lung using a double balloon-
occlusion catheter. JVIR. March 2019; 30 (3).
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Clinical Trials and 
Results
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RENOVOCATH IN PANCREATIC CANCER:
PHASE I/II STUDIES TO EXPLORE CLINICAL ENDPOINTS

25 Patients • 96 Treatments

RR1- Dose Escalation Safety Study 
• Primary Endpoint: Safety, Max Tolerated Dose, 
                                    Dose Limiting Toxicity
• Secondary Endpoint: Survival
• Completed July 2016

RR2 – Observational Registry
• Primary endpoints: Survival, tumor response 
• 6 centers Initiated Jan. 2016
• Limited to patient with Prior Radiation: March 2017
• Limited to one active site w/ Initiation

of Phase 3 TIGeR-PaC: May 2018

20 Patients • 101 Treatments
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PROMISING DATA FROM PHASE 1/2 AND OBSERVATIONAL REGISTRY 
STUDIES ADVANCED CLINICAL DEVELOPMENT PROGRAM TO PHASE 3

*Chauffert, B. et al. Phase III trial comparing intensive induction chemoradiotherapy (60 Gy, infusional 5-FU and intermittent cisplatin) followed 
by maintenance gemcitabine with gemcitabine alone for locally advanced unresectable pancreatic cancer. Definitive results of the 2000-01 
FFCD/SFRO study. Annals of Oncology 19, 1592–1599 (2008). 

^ Loehrer, P. J. et al. Alone Versus Gemcitabine Plus Radiotherapy in Patients With Locally Advanced Pancreatic Cancer: An Eastern Cooperative 
Oncology Group Trial. Journal of Clinical Oncology 29, 4105–4112 (2011).
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Group Median Overall 

Survival

All Comers 12.6 months

Prior Radiation 27.1 months

On average each pt. received four intra-arterial treatments, ranging from 1-14 treatments
• 13 of 43 patients completed the planned 8 treatments of IA therapy
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Mechanism : Trans-Arterial Micro-
Perfusion (TAMP) combined with 
radiation

Radiation reduces venous 
outflow by decreasing the 
microvasculature

Native vasculature and IA 

chem o lead to M icro-vascular 
washout

Irradiated vasculature 

and IA chem o lead to  Diffusion
D istal Ren ovoCath™

b allo o n

M icrovascu lar

w ash ou t

Proxim al 

Ren ovoCath TMb allo o n
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TIGeR-PaC Randomized
Phase 3 Clinical Trial

This study is to test the efficacy of the TAM P approach as 
part of a phase 3 random ized clinical trial
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TIGER-PAC RANDOMIZED CLINICAL TRIAL –PHASE 3 
MULTICENTER TRIAL
Trans (Intra)-arterial Gemcitabine vs. Continuation of IV 
Gemcitabine and Nab-Paclitaxel following Radiotherapy for 
Locally Advanced Pancreatic Cancer (TIGeR-PaC Randomized 
Clinical Trial)

Objectives:
­ Primary Objective:  Overall Survival from time of 
randomization

­ Secondary Objectives:  PFS, objective response rate, duration 
of response, HR-QOL, degree of peripheral neuropathy, 
incidence of neutropenia, tolerability, and safety

Inclusion Criteria:
1. Histologically confirmed pancreatic adenocarcinoma with 

initial diagnosis within 6 weeks of consent 
2. Locally advanced, unresectable disease, as defined by NCCN Guidelines 
3. ECOG 0-1
(Exclusion criteria include any prior treatment except one cycle of 
gem/abraxane, other malignancy or metastatic disease)
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PHASE 3 TIGER-PAC RCT STUDY SCHEMA
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• Induction Drop out-  30%

Induction Drop out-  30%
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TIGERPAC – 1ST INTERIM ANALYSIS FEB 2023
AFTER 30% (26) OF ALL EVENTS (DEATHS) OCCURRED 
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At the first interim analysis,

• 45 patients randomized:  
• 23 intra-arterial gemcitabine
• 22 IV gemcitabine + abraxane

• 13 events in each arm

• 19 patients alive and in the study
(data censored as of date data lock)
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TOLERABILITY AND SAFETY OF TREATMENT
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PK Analysis                  65% fewer AE and SAE in the Intra-Arterial Arm of the Study
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OVERALL SURVIVAL
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A positive trend in median overall survival by 24-weeks (6 months); in this interim analysis, the 

statistical significance was not reached to stop the study early (HR 0.48, p < 0.08)
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SECONDARY ENDPOINT:  PFS
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PFS improved by 
8.1 months in the 
intra-arterial arm
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Future Directions:

Transvenous Therapy for 
Pancreatic Cancer
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ALTERNATIVE DELIVERY APPROACH 
– TRANSVENOUS VIA PORTAL VEIN
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• Poor blood flow limits drug access to the 
pancreas

• Potential benefit of drug delivery via the 
venous system (portal vein) due to easier 
access and larger vessels

• The venous system drains defined segments 
of the pancreas à as tumor grows, the veins 
enlarge providing vascular conduits for 
delivery of therapeutic agents via pressure 
enabled drug delivery

Provided by TriSalus Life Sciences
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PRESSURE ENABLED DRUG DELIVERY VIA TRISALUS INFUSION SYSTEM (TIS)
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TriSalus Infusion System (TIS) has a atraumatic, 
self-expanding/collapsing SmartValve 
technology 
• Allows forward blood flow
• Allows for continuous pressure monitoring in vasculature 

distal to the valve during the infusion
• Physiologically increases local vascular pressure at the target 

location close to the tumor à potential to overcome intra-
tumoral pressure à deeper perfusion and improve 
therapeutic delivery

• Selective occlusion of vessels 2-6 mm in diameter

 • * Study Design: Ultrasound was employed in a porcine model to image tip performance in relation to the cardiac cycle.• † Study Design: Simulated bench testing in 1.5 mm vessel at 14 mL/min.
• ‡ Study Design: Pressure wire introduced during planning angiogram to measure pressure of PEDD with SmartValve tip collapsed, expanded and during high-pressure saline flush
• REFERENCES: 1. Data on file (animal study video). TriSalus™ Life Sciences, 2019. 2. Data on file (510K). TriSalus™ Life Sciences, 2019. 3. Data on file (CEA 001 trial). TriSalus™ 

Life Sciences, 2019. 4. Titano JJ, et al. Cardiovasc Intervent Radiol. 2019;42:560-568. 5. Pasciak AS, et al. JVasc Interv Radiol. 2015;26:660-669. 6. Katz et al. “HITM-SURE: Phase 
Ib CAR-T hepatic artery infusion trial for stage IV adenocarcinoma using Pressure-Enabled Drug Delivery technology.” SITC (2018) Poster Presentation. 7. Narayanan et al, Pressure-
enabled delivery of gemcitabine in an orthotopic pancreatic cancer mouse model, Surgery 2020 Jun 30.

Provided by TriSalus Life Sciences
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CLINICAL DATA
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• Pancreatic retrograde venous infusion with pressure enable 
drug delivery (PEDD) increased oxaliplatin drug delivery to 
the porcine pancreas by 3.6 fold vs systemic infusion
• Tissue levels achieved with 50 mg of oxaliplatin via 

PEDD SEAL (n=6) are greater than 130 mg systemic 
(high-end therapeutic, n=5)

• Drug delivery increased 360%

• Pancreatic retrograde venous infusion with PEDD increased 
tumor vasculature pressures and improved gemcitabine 
delivery by 7-fold in mice

Im ag e s co u rte sy  o f Trisa lu s L ife  S c ie n ce s

Delivery Method Tumor Gemcitabine 

Concentration

Pancreatic retrograde 
venous infusion

127 ng/mg

Systemic infusion 19 ng/mg
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PERIO-3 STUDY DESIGN:  LAPC WITH RETROGRADE VENOUS INFUSION
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PERIO-3
• Designed to address 2 key hurdles 

(immune desert and physical barrier 
to drug delivery)

SD-101 – What is it?

• SD-101 is designated as a Class C 
type sequence (CpG C) toll-like 

receptor 9 (TLR9) agonist
• SD-101 is capable of stimulating a 

variety of immune cells, in addition to 

favorably reprogramming 
suppressive immune pathways that 
drive tumor progression 

• SD-101 has been studied in over 300 
patients w ith excellent safety data 
when administered with check point 

inhibitors

PERIO-3 currently enrolling patients at MD Anderson

28



11/20/25

5

PERIO-3 STUDY DESIGN:  
LAPC WITH RETROGRADE VENOUS INFUSION
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• Sheth presented PERIO-03 interim results on the first 5 patients present at SIR 2024 - “New 
Frontiers in IR”; treated total 8 patients at this time; each patient received 2 treatments

• Portal vein access was obtained in order to target the tumor draining veins for retrograde 
infusion of SD-101 à  Nontarget veins which did not drain the tumor were coil embolized
• 7/7 pancreatic head tumors à pancreatic veins drained in the SMV
• 1/1 pancreatic body tumor à pancreatic vein drained into splenic vein 

• Continuous pressure measurements were monitored to ensure venous occlusion upon valve 
deployment and to avoid over-pressurization during delivery

• Technical success was 100% and there were no complications; no vascular injury (i.e. stenosis, 
spasm, thrombosis)

• CONCLUSION:  Current experience with the novel transvenous immunotherapy delivery 
intervention in the PERIO-03 study indicates that procedure is technically feasible and safe à

• 100% technical success
• No SAE, no immediate immune related toxicity

Courtesy of Rahul Sheth
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CASE EXAMPLE (COURTESY OF RAHUL SHETH)
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baseline After cycle 1 After cycle 2
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Irreversible 
Electroporation (IRE)

Image courtesy – Sugimoto et al IRE in LAPC
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ELECTROPORATION
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IRE:  PATIENT SELECTION AND FOLLOW UP 
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Ideal Patient

Locally Advanced (Stage 3)

ECOG 0-1

Safe access to reach tumor

Has completed at least 1 line of 
chemotherapy

Follow Up

MRI with contrast and DWI @ 1, 3, 6, 9, 12 months

PET-CT at 3 months post ablation

Labs and tumor markers (CA 19-9)
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IRE:  VIDEO
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IRE:  CLINICAL DATA
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Study n Median OS from IRE Months Median OS from 
diagnosis-Months

Meijerink 50 10 17

Narayanan 50 14.2 27 

Leen 75 15 27 

Sugimoto 8 17.5 24
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CONCLUSIONS
TIGeR-PaC study showed improved overall survival by 6 months in the 
intra-arterial arm of study vs IV chemotherapy arm (p=0.084); PFS 
improved by 8.1 months; 65% fewer adverse events

Pancreatic retrograde venous infusion with pressure enabled drug 
delivery has potential to increase drug delivery to pancreatic cancers 
and phase 1 FIH PERIO-3 has shown feasibility and safety thus far

IRE has established safety and survival benefit and is a viable local 
treatment option when used along with current treatment standards
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