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Interventional Oncology Care Changing Trials

Why Are Clinical Trials Necessary?

Establish the rf j base needed to move 0 therapies
into guideline-supported oncologic practice

Define qptimal patient selection & refi i
for ablation, embolization, and I0~immunotherapy

Demonstrate i j versus surgery, radiation &
systemic therapy In ancer care

Quantify safety, durability & long-term oncologic outcomes
to support broader clinical adoption

jon in image guidance, navigation, robotics,
Dosimetry & immune-modulating IO strategies
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Strengthen I0’s identity as the 4t pillar of modern oncology
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Hepatocellular Carcinoma

EMERALD - 1 (TACE + Immunotherapy)

Multiregional Phase Ill RCT (n=616) for unresectable, non-metastatic HCC; TACE-eligible
PFS w/durvalumab + bevacizumab + TACE vs. placebo + TACE
Median PES improved by 6.8 months & median TTP improved by 12 months w/durvalumab + bevacizumab vs. placebo + TACE

. B oy

+ +TACE
May set new standard of care for uHCC amenable to embolization but

improves PFS & TTP
2105 & PRO data pending in future publication
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Types of Clinical Trials in Interventional Oncology

Modality Based vs Organ System Based

Trial Category’ Organ Systems

Ablation Lung (MWA vs SERT); Kidney (abiation vs PN, emboization + ablation); Bone (ablation + RT): Liver (ablaion + ICI
Transarterial HCC (TACE*IC, Y-90); Liver metaslases (Y-90, TAE combinations)
Pre-operative hypertrophy  Liver (PVE vs PVE + HVE for LVD)

Immuno-0 Lung, Liver, Kidney, Bone (ablation+ICI; TACE+ICH)
Radiotherapy-10 Bone (abation + RT); Liver (Y-90+systemic therapy)
Novel Technology Robotics-guided ablaton; histotrpsy; IRE, artfcial ntelgence, augmentedivirtual realty

Pancreas IRE + systemic therapy; thermal ablation feasibilty

Not all clinical trials are “revolutionary” - many are confirmatory of previously reported findings o report “negative” findings
Not all important research must be prospective Phase 3 clinical trial (e.g., meta-analysis, systematic review, retrospective)
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Hepatocellular Carcinoma

LEAP - 012 (TACE + Immunotherapy)

Multicenter, randomized, double-blind, phase 3 study — patients recruited from 137 global sites in 33 countries or regions
Recentfinal interim analysis: PFS remains significantly improved (HR 0.66; p=0.002); OS failed to reach significance (HR ~0.80; p=
Median OS: 40,4 (TACE L +P Safety: no new signals; profile consistent with prior I0/VEGF/TACE studies

TACE + lenvatanib + pembrolizumab shows significant, clinically meaningful improvement in PFS
Final review deemed that while PFS remains consistent, low probability of OS success — Study closed early
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Hepatocellular Carcinoma Hepatocellular Carcinoma

SURF-RCT & Nonrandomized Prospective Observational Trial (SURF-Cohort Trial)

RFA vs SBRT for Recurrent Small HCC

Surgical resection vs. RFA for early-stage HCC - 49 institutions in Japan (2009-2015) Patients wi/recurrent small HCC (single lesion <5 cm) randomly assigned to SBRT (n=83) or RFA (n=83) from 2019-2022

Randomized controlled rial wiparalel enfollment of non-randomized patients who deciined randomization; co-1-endpoints: OS & RFS 1 ondpomt. focal progression-free survival (LPFS). 2 endpolnts. PFS. 05, LOR & safety
1,094 registered after exclusions: SURF-RCT: 302 patients (Surgery n=150; RFA n=152); SURF-Cohort: 753 patients (Surgery n=362; RFA n=371)
Demographics: 90% solitary lesions; ~65% £2.0 cm s T . = LPFS: SBRT superior — HR 0.45 (P=.014)
[ —— 27 2oyt LPFS: 82.7% va 75.80%
: S-yr 0S: 74.6% (surgery) vs 70.4% (RFA) — HR 0.96 (P=.84) B ey Bl
H . e o o PES: 37.6 v5 27.6 mo (NS)
o . Syr RFS: 42.9% vs 42.7% — HR 0.90 (P=84) TR e e W e T ==
| s e T S 05167 6% ve 93.9% (N5)
—— e Serious AEs: 3.3% (surgery) ve 0% (RFA) e R R
s 2 zz: : @ e iy dies) B g Cohort (IPTW adjusted): no OS or RFS diflerence BEaEaadid

Surgery not superior to RFA for small HCC in RCT or adjusted observational cohort - similar OS & RFS wilower serious AE rates for RFA

SBRT wisignificantly better LPFS than RFA for recurrent single HCC $5 cm, especially for S2 cm tumors wicomparable PFS, OS & safety
RFA remains strong 1°line curative option for HCC <3 cm, $3 nodules, especially for tumors 2 cm

SBRT is strong option for recurrent disease, particularly in anatomically challenging locations or after prior ablation
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Colorectal Carcinoma Liver Metastases Colorectal Carcinoma Liver Metastases

Thermal Ablation vs Surgical Resection of Small Colorectal Liver Metastases (COLLISION) Preoperative Hepatic Augmentation with PVE + HVE (DRAGON-1)

Multicenter RCT (14 centers in the Netherlands, Belgium, Italy) ive, i
300 patients, age 18, 510 CRLM (<3 cm), ECOG 02, no extrahepatic disease; 1:1 randomization

trial of patients w/upfront unresectable CRLM due to
endpoint: centers*abilly to recruit 23 patients & complete PVE/HVE + resection with zero 90d mortality

sufficient FLR

(0 ablation or resection

Stralified by center & disease burden 1°endpoint: 05 margin HR 1.30) 2°endpoints: recruitment /easrbr/uy technical success & characteristics of PVE/HVE, FLR hypertrophy, post-procedural complications, resection rate
e RESULTS S " RESULTS
: Non-inferior OS: HR 1.05 (95% Cl 0.69-1.58) —— =

o 2 102 patients, 43 centers enrolled; recruitment feas!
T 24143 centers (56%) recruited 23 patients.
20/43 centers (47%) did so without 90-day mortality

Non-inferior local control: HR 0.13 (95% CI0.02-1.06)

Adverse events: 19% (ablation) vs 46% (resection) = S "

Serious AEs: 7% vs 20%; Mortality: 0% vs 2% S

Trial stopped early for mee!

96 patients underwent PVE/HVE
0 post-embolization deaths; 2 major complications

Resection achieved in 86/96 (90%)
. 7186 (8%) died wiin 90d (post-hepatectomy)
[ PHLF Grade B/C in 19/86 (22%)

ting all stopping rules

Assumption that thermal ablation should be reserved for CRC liver requires DRAGON-1 - PVE/HVE is safe, w/no emb

n-related mortality, low morbidity & high resection rates in upfront unresectable CRLM

Preferred treatment should be individualized & based on clinical characteristics and available expertise Successfully demonstrates readiness for DRAGON-2, the randomized comparison of PVE + HVE vs PVE alone
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Renal Cell Carcinoma Renal Cell Carcinoma

Nephron Sparing Treatment (NEST) for Small Renal Masses (SRM)

Systematic Review & Meta-analysis: Comparative Efficacy & Safety of Ablative Therapies

Paucity of high-level evidence on SRMs - previous classical RCTs failed to meet accrual targets
Objective to assess feasibilly of recruitment to a cohort-embedded RCT comparing cryoablation (CRA) to robotic partial nephrectomy (RPN)
200 participants recruited to cohort - 50 enrolled

Databases searched: MEDLINE (PubMed), Embase, Cochrane Library; time frame: Jan 2000 — Mar 2024
Included studies: observational studies & RCTs, 25 adull patients (age 218) with primary, localized RCC treated w/SBRT, RFA, MWA or cryoablation. P
Primary endpoint: Local control (LC) at 1y, 2y, 5y; Safety endpoint: Grade 3-4 AEs per CTCAE v5.0/ Clavien-Dindo

RESULTS,

Number of studies: 133 studies included; lotal patients ~8,910 (mean age 67.9 yrs +7.3)

Complications: 12% CRA vs 29% RPN

LOS: 1 day vs 2 days (p = 0.019)

SBRT 99% 97% 95% 2%
Renal function change (6 mo): -5.0 vs 5.8 mL/min/1.73m?
RFA 96% 95% 92% 2%
Oncologic follow-up ongoing
MWA 97% 95% 86% 1%
\ :- Cryoablation ~ 95% 94% 90% 3%
Clear for ion wisimilar short-term functional outcomes.

Meta-analysis provides strong evidence base suppos

ing percutaneous abl.

ive therapies & SBRT as effective LRTs in RCC
Few RCTs, mostly observationalimeta-analysis; long-term survival, cancer-specific survival, comparisons vs surgery limited

Supports ablation as a primary therapy for SRMs, especially in older or comorbid patients
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Non-small Cell Lung Cancer

Key Ongoing IO Clinical Trials
Thermal Ablation vs SBRT vs Sublobar Resection

Ten IO Clinical Trials That Might Change Care (2025-2027)

Systematic review of comparative studies through 2024 for Stage 1 NSCLC Numerous clinical trials are underway & may potentially advance cancer care
trospective cohorts, propensity-weighted analyses, institutional series & national database studies

R ocuses on lung, musculoskeletal, liver, renal, pancreatic & other cancers
Overall survival (OS), cancer-specific survival (CSS), local control (LC), recurrence & complications/peri-treatment morbidity Trials are multi-modal & multidisciplinary

Thermal Ablation (IGTA) | SBRT Sublobar Resection _ anry Disease Type Ciinical Impact

MWA Vs SBRT Lung (NSCLC) Defines roleof abation vs SBRT in Stage | NSCLC
Local Control Excellent for <2 o | for >2cm Strongest; consistent acoss sizes  Best overal SBRT dlose fo surgcal LC. TRBUTE Avtation +RT [
ENERALD2 TACE+10! Hoe Refines 10 + immunctherapy synergy
Overall Survival  Comparable 1o SBRT in igh-iskipis  Comparable o IGTA Fighestwhen feasibie 08 diiven by comortidty TR AT ekneD) e Evaluton ICtonhancod TAGE in armaditsige HOO
sefety Lowest morbity Lowtoxiity;sefest for ceniral tumors  ighest periop isk Abtation best forfail pts DRAGON2 EVEHVE Liver (Hypertrophy)
RENEGADE Avtaton vs PN Renal Cell Carcinoma Positons 10 ablaion as arative option
Best Candidates  Peripheral <2 cm high fraly >20m, Operable, tumor + physiclogy EVBARC Renal Embolization + Ablaion  Renal Cel Carcinoma Novel srategy improving margins.
DIRECT-PANC IRE Pancreatic Cancer Local control srategy for LAPG
Limitions Surgical mortidity Eridence varies by study PRECISION-YeD Personalized Y-90 Hoe Advances personalized dosimetry
Abltion +[C1 Trials Avtation + Irmmunctherapy. Muliple (HCC, ROC, Lung)  Explores immunclogic synergy

Retrospective comparative studies difficult to assess due to inherent biases or treatment selection & definitions of loco-regional control

Hopefully, these trials will shape the future standard of care in interventional oncology
Prospective randomized trials needed to fully evaluate outcomes of treatment options applicable to high-risk patients wistage 1 lung cancer
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Conclusion

10 clinical trals are rapidly building the rjgorous evidence base peeded
to solidify 10 therapies within national & i jonal oncoloay gui

Ongoing studies are defining who benefits most from ablation, embolization, venous interventions,
& I0-immunotherapy, while refining optimal technical standards

Comparative trials show IQ:s value plongside surgery.radiation 8 systemic therapy,
reinforcing 10's essential role in multidisciplinary care,

Prospective data on safety, durability & long-term oncologic outcomes
continue to support wider adoption across organ systems

\nnovation jn image guidance, roboltics, navigation, dosimetry &
Strategies is the next of 10 therapies

4

10°s identity as the 4% pillar of modern oncology continues to grow!
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