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Histotripsy

Short, high pressure ultrasound waves
that cause local tissue pressure
changes and mechanical tissue
liquefaction.

Can be visualized in real time

Spares collagenous tissues including
blood vessels and bile ducts
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Histotripsy
Radiology
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Table 1: Participant Characteristics

Participants in European

Participants in United States Union and England Combincd
Variable (n=21) (n=23) (n = 44)
Age (y)* 640+ 15.2 638193 639+ 123
M);-‘cmalc 8(38) 14 (61) 22 (50)
Participants with HCC 11 (52) 7 (30) 18 (41)
Total no. of liver tumors
1-5 11 (100) 6 (86) 17 (94)
6-10 0 0 0
11-15 0 1(14) 1 (6)
Participants with mctastatic non-HCC 10 (48) 16 (70) 26 (59)
Total no. of liver tumors
1-5 7 (70) 10/15 (67) 17/25 (68)
6-10 2 (20) /15 (7) 3/25(12)
11-15 0 0 0
16-20 0 /15 (7) 1/25 (4)
=20 1(10) 3/15 (20) 4125 (16)
Primary tumor location
Colon 2 (20) 3(19) 5(19)
Rectum 3 (30) 2(12) 5(19)
Breast 1(10) 3 (19) 4(15)
Pancreas 2 (20) 3(19) 5(19)
Other! 2 (20) 5 (31) 7 (27)
>20 1(10) 3/15 (20) 4125 (16)
[ ";‘;an""" o 2(20) 3(19) 5(19)
Rectum 3 (30) 2(12) 5(19)
Breast 1(10) 3(19) 4(15)
Pancrcas 2(20) 3(19) 5(19)
Other! 2(20) 5(31) 7 (27)

Mediratta-Lal et al. Radiology. 2024.



Tumor Location and Size

Table 2: Target Tumor Characteristics and Histotripsy Treatment
Evaluated Tumors
United States European Union and England ~ Combined
Variable (n=23) (n=21) (n=44)
Tumor location segment
2 1(4) 524 6 (14)
L3 12 (52) 12 (57) 244 |
4a 0 1(5) 1(2)
4b 6 (26) 1(5) 7 (16)
5 2(9) 1(5) 3@7)
6 2(9) 1(5) 3@
7 0 0 0
8 0 0 0
|_Pretreatment rumor longest diameter (cm) 1.5+ 0.6 1.4+05 1.5:06 |
Pretreatment tumor volume (cm?) 1.8+2.0 1.3+2.0 1.6 £2.0
Post-histotripsy treatment zone longest diameter (cm) 3717 34+12 3.6+14
Post-histotripsy treatment zone volume (cm?) 191 +19.7 15.7 £ 14.8 17.5+17.4
Treatment zone volume greater than or equal to targeted tumor 22 (96) 21 (100) 43 (98)
volume
Full tumor coverage 21 (91) 21 (100) 42 (95)
Technique efficacy at 30 days* 14/20 (70) 16/16 (100) 30/36 (83)
Note.—Unless otherwise specified, data are numbers of tumors; data in parentheses are percentages. Mean data are + SDs. The parameters
were reported by the core laboratory.
* Data are numerators/denominators; data in parentheses are percentages.
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Anatomic Liver Segments




Outcomes

A Primary Endpoint: Technical Success
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Histotripsy

The #HOME4LIVER single-arm Uivotal Trial for Histotripsy of Primary and Memasetie Liver Tumbra

One year follow up for patients undergoing histotripsy in the HOPE4Liver trial

Imaging assessment of nodular or mass-like enhancement along the treatment periphery at 30
days, 6 months, and 12 months

Second post hoc analysis at each of those time points by “core lab”

1"



Post-Histotripsy Imaging

Pre-treatment Immediately 30 Days Post

6 Months Post 12 Months Post

12 Ziemlewicz et al. Ann Surg. 2025.



Overall and Progression

Free Survival
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Radiographic Success of Treatment

Table 3: Quantitative Tumor Assessments (Core Lab Assessed)

Variable Post- 30 Day 6-Month  1-Year
Histotripsy
Total tumors treated and followed 52 52 41 30
Total tumors with core lab assessable 51 47 35 23
images*
Treatment zone longest diameter (cm) 3.4 (0.9, 2.5(0.8. 1.8 (0.6. 1.4 (0.6.
8.8) 6.3) 6.9) 5.3)
Treatment zone involution by diameter - 46 34 22
(assessed)
Yes - 41 (89.1) 27 (79.4) 18 (81.8)
No - 5(10.9) 7(20.6) 4(18.2)
If yes, treatment zone involution (%, by - 28.8 50.7 65.0
diameter) (1.0,62.6) (4.4.80.9) (4.8,86.2)
Treatment zone volume (cc) 11.6 4.9 1.5 0.8
(0.1,75.9) (0.1,82.0) (0.0.96.3) (0.0.31.6)
Treatment zone involution by volume - 46 34 22
(assessed)
Yes - 42 (91.3) 27 (79.4) 18 (81.8)
No - 4 (8.7) 7 (20.6) 4(18.2)
If yes, treatment zone involution (%, by - 64.2 92.3 96.4
volume) (15.6,94.8) (10.4,98.9) (42.3,99.7)

*Images were not assessable if deemed inadequate for review by the core laboratory or an image
was not provided by the site.

14 Ziemlewicz et al. Ann Surg. 2025.



Radiographic Success of Treatment

15

Table 4: Qualitative Tumor Assessment (Core Lab Assessed)

Variable 30-Day _6-Month 1-Year
Tumors at follow-up 52 41 30
Primary Assessment 48 35 24
Nodular or mass-like area of enhancement along the
edge or margin of the treatment volume
Yes 8(16.7) 7(20) 2(8.3)
No 38(79.2) 28(80) 22(91.7)
Unknown 2(42) 0(0) 0(0)
Post-Hoc Assessment 48 36 25
Treatment area of another locoregional therapy
confounds the read
Yes 5(104) 3(83) 1@
No 41 (85.4) 32(88.9) 23(92)
Indeterminate 242 128 1@
Area of enhancement that is representative of a
vessel within the treated area
Yes 10 (20.8) 9(25) 5(20)
No 36(75) 26(72.2) 20(80)
Indeterminate 2(42) 128 00
Nearby tumors that may introduce ingrowth into the
targeted area
Yes 11(22.9) 7(19.4) 4(16)
No 37(77.1) 29(80.6) 21(84)
Indeterminate 0(0) 0(0) 0 (0)
In your opinion, based on this visit’s images, is there
residual targeted tumor or progression of the
targeted tumor?
Yes 2(42) 128 14
No 43 (89.6) 33 (91.7) 24(96)
Indeterminate 3(6.3) 2(5.6) 0(D)

Ziemlewicz et al. Ann Surg. 2025.



Histotripsy

gm of 1y, Contents lists available at ScienceDirect

s s AT Journal of Gastrointestinal Surgery

journal homepage: www.jogs.org

Original Article

The first international experience with histotripsy: a safety analysis of
230 cases

Chase ]. Wehrle * Kevin Burns ", Evan Ong ¢, Allison Couillard ¢, Neehar D. Parikh ©,
Elaine Caoili ', JaeKeun Kim °, Federico Aucejo ?, Andrea Schlegel *, Emily Knott ?,

Paul Laeseke ¢ , J. Philip Boudreaux ° , Philipp von Breltenbuch " Mikhail Silk ',
Mohamed Alassas , Andrew Guzowskl Brian Fuller °, Erica Knavel Koepsel “, Brock Hewitt *,

Mishal Mendiratta-Lala ", David C.H. Kwon °
510 tumors in 295 patients in 18 centers

Safety data from 230 patients

16 Wehrle et al. JOGS 2025



Table 1
Information for included patients.

Variable Total (N = 230 . . . . .
T Distribution of Histologies Treated
—_— Age, y 60 (58-67)
Male sex, n (%) 94 (41.0)
Number tumors treated, n (%)
1 170 (58.0)
2 69 (23.0)
3 37 (13.0)
>3 19 (6.0) Breast
Size of tumor treated, cm 2.85 =
Tumor type/primary tumor site, n (%) n=
Colorectal 117 (40.0)
Hepatocellular carcinoma 31 (11.0)
Neuroendocrine tumor 46 (16.0)
Cholangiocarcinoma 23 (8.0)
Breast 26 (9.0)
Pancreatic 30 (10.0) Pancreas
Other 22 (7.0) n=31
Time of treatment, min 226
Liver segments treated, n (%)
I 9(2.0)
1 60 (12.0)
il 140 (27.0)
IVA/B 99 (19.0)
v 79 (15.0)
VI 96 (18.0)
Vil 29 (6.0)
Vil 8(2.0)
Any complication, n (%) ?;E(C;g;es of histotripsy (N = 230) Figure 2. Treated lesions by liver segment. CRLM, colorectal liver metastasis; HCC,

No complication, n (%) 218 (94.8) hepatocellular carcinoma; NET, neuroendocrine tumor.
Clavien-Dindo grade, n (%) [21]

I 5(

1l 4(
m 0 (0.0) i i
v 2000 All grade 5 complications were related to
CCI (points), median (IQR) [22] 0(0-0) prog ression Of d|Sease

Readmission, n (%) 6(2.6)

CCl, Comprehensive Complication Index.

17 Wehrle et al. JOGS 2025




Treated Lesions by Segment

Figure 3. Treated lesions by histologic subtype. IVC, inferior vena cava; PV,
portal vein.

18 Wehrle et al. JOGS 2025




Histotripsy

Review

Histotripsy of Liver Tumors: Patient Selection, Ethical
Discussions, and How We Do It

Melis Uysal 1, Chase J. Wehrle 1Q, Sangeeta Satish, Emily Knott, Hanna Hong, Erlind Allkushi, Andrea Schlegel,
Eren Berber, Federico Aucejo, JaeKeun Kim ' and David C. H. Kwon *

19
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Likelihood of Technical Success

Likely

Moderately likely

Unlikely

21 Uysal et al. Cancers. 2025.



Selection Criteria

Pre-operative
work-up

Operative Course Post Operative
Follow-up

All patients are discussed in a
multi-disciplinary tumor board
with representatives from
surgery, radiology, oncology
and hepatology.

Eligibility criteria for
histotripsy:

1. History and Physical:

All scheduled systemic
medications are
continued peri-
procedurally
Anti-coagulation is
continued, as no
bleeding events have
been observed

Treatment is performed
with HistoSonics Edison
System

General anesthesia is
induced and treatment
time is 10-45 min, with
total procedure time of
1-4 hours

Peri-operative: Patients are
discharged following treatment.
« Therapeutic anti-
coagulation is initiated for
two weeks if treatment
applied to major vascular
structures

POD 1: Outpatient imaging and

Complex surgical candidates lab test
due to tumor anatomy e CT triphasic liver: detect

. 2. Imaging: Patients are most treatment effect (eg:
: * CT Liver Triphasic commonly positioned in tumor disruption) and
./ Surgical in-eligibility due to « Liver US - lesions visible "lazy-lateral” for trans- complications (eg: ascites,

costal treatments or
supine for sub-costal

on ultrasound with an
acoustic window that

medical co-morbidties thrombosis)

« CBC, CEA, CMP

:' Enh Tr— g does not include bone or treatments
+  Enhance palliative treatmen
1 " for un-resectable disease Bawel are targ etabia ‘I‘ POD 14: Optional virtual follow-
: ' up
' - ' Assess patient recove
+  Down-staging or Bridging ? IC-_SM g : P 2
therapy to Liver Transplant . OMP T POD 30: Repeat imaging, labs
o Tumor markers (CEA) « Persistent disease and in-person follow-up
« CtDNA with good initial « CT triphasic liver: tumor

response size/morphology
« New tumors « Labs: CBC, CMP, CEA,

« Full recovery from CtDNA
initial treatment
with no disease ___ POD 90: Repeat imaging, labs

progression or and evaluation for re-treatment

complications

22 Uysal et al. Cancers. 2025.



Two Stage Hepatectomy for Bilobar Colorectal Liver

Metastases
Bilobar Liver Metastases, Right
Hepatectomy Needed
4-6 cycles of M Clear Left Liver Mﬁ Portal Vein 4-6£e>ks Right or extended right
chemotherapy Embolization hepatectomy

Broquet. JCO. 2011




Histotripsy Followed by Right Hepatectomy for Bilobar
Colorectal Liver Metastases

4-6 cycles of chemotherapy

Bilobar Liver Metastases, Right
Hepatectomy Needed

* Decrease time off
chemotherapy by 2 months (2
vs. 4 months)

* 1 major operation rather than 2
* 2 procedures rather than 3

* Therapeutic failure due to

progression less likely

- > Right or extended right hepatectomy

Broquet. JCO. 2011



Abscopal Effect

INCREASED SYSTEMIC IMMUNITY
CTLA-4 Inhibitors Increase T
Cell Proliferation

INCREASED CELLULAR IMMUNITY

M1 Macrophage CD8 T Cell
DC Activation  Activation Activation T Cell and B Cell

Proliferation

Recuitment of *x 4 A  Polarization of
NK Cells R : it Helper T Cells
AL . ~ 0 ’,
- N s === Lymph
-6 INF-y IL-8 IL-10 IL-13 TNF Node

® ¢ ¢ O @ O Increased Antigen
HMGB1 CRT HSP ATP Uptake
@ © o ©o
DAMP and Anti-Tumor Mediator Release Dendritic g Cell
~ Cell B Cell
DECREASED PRO-TUMOR : “:;ﬂ';:;!m
IMMUNE CELLS x SERnTE

; MDSC -

Increased Availability
* “of Tumor Antigens

# Tumor Associated
Neutrophil

Macropha

25

Immunogenic cell death with
priming of host immune system

Damage associated molecular
patterns found by circulating
lymphocytes

Theoretical advantage over
other ablative techniques due to
precise margin and less
damage to adjacent vasculature
and lymphatics

Sandilos et al. JOGS 2024



Abscopal Effect

Spatiotemporal local and
abscopal cell death and immune
responses to histotripsy focused
ultrasound tumor ablation

CO8 A500) um

HT+C1 Abscopal

HNEI2s (300 Tum

emliemaee NON-thermal histotripsy tumor ablation
promotes abscopal immune responses ;

¢

that enhance cancer immunotherapy e -

T e 4 15000

§é§ - / s

Shibin Qu,"? Tejaswi Worlikar,® Amy E Felsted,' Anutosh Ganguly,™ 08 » sl £
Megan V Beems,' Ryan Hubbard,® Ashley L Pepple,’ Alicia A Kevelin,’ e T e

Hannah Garavaglia,” Joe Dib," Mariam Toma," Hai Huang,® Allan Tsung,® Zhen Xu,’
Clifford Suhyun Cho'*
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Potential Current Uses and Future Directions

Considerations for Use Now
Patients not a candidate for either surgery, ablation, or Y90 due to tumor anatomy
Patients at high risk for thrombotic events when stopping anticoagulation
To treat left liver disease in setting of bilobar liver metastases and future right hepatectomy

Local treatment of oligometastatic disease in a palliative setting (e.g. single liver metastasis from
pancreatic cancer with long disease interval)

Downstaging or bridge to liver transplant

Future directions
Small pancreatic neuroendocrine tumors or renal cell carcinoma metastases
Small renal tumors

27



Histotripsy Limitations

The machine does not account for movement. Once a target is set, that is the area that will be
treated.

Requires jet ventilation or single lung ventilation

There is no quantitative measurement as to how much power is being applied
Many tumors cannot be treated based on location, especially in segments 7 and 8
Very limited data on oncologic outcomes

The abscopal effect has relatively weak evidence in mice and none in patients. It may be more
relevant for patients also receiving immunotherapy.

28




Microwave Ablation
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. . . . .-
Thermal ablation versus surgical resection of small-size x®
colorectal liver metastases (COLLISION): an international,
randomised, controlled, phase 3 non-inferiority trial

Susan van der Lei*, Robbert S Puijk®, Madelon Dijkstra, Hannah H Schulz, Danielle | W Vos, Jan ) | De Vries, Hester | Scheffer,

Birgit | Lissenberg-Witte, Luca Aldrighetti, Mark Amtz, Maarten W Barentsz, Marc G Besselink, Bart Bracke, Rutger C G Bruijnen, Tineke E Buffart,
Mark C Burgmans, Thierry Chapelle, Marielle M E Coolsen, Sanne W de Boer, Francesco de Cobelli, Koert de Jong, Johannes HW de Wilt,

Arjen L Diederik, Anniek M C Dooper, Werner A Draaisma, Hasan H Eker, Joris | Erdmann, Jurgen | Futterer, Bart Geboers, Gerie M C Groot,
Jeroen Hagendoorn, Henk H Hartgrink, Karin Horsthuis, Rob Hurks, Sjoerd F M Jenniskens, Matthijs Kater, Geert Kazemier, Jakob W Kist,

Joost M Klaase, Robrecht R M M Knapen, Johan W H Kruimer, Armand B G N Lamers, Wouter K G Leclercg, Gerrit-Jan Liefers, Eric R Manusama,
Mark A | Meier, Marleen C AM Melenhorst, | Sven D Mieog, Quintus | Molenaar, Karin Niglsen, Maarten W Nijkamp, Vincent B Nieuwenhuijs,
Irene M G C Nota, Bart Op de Beeck, Christiaan G Overduin, Gijs A Patijn, Fons H Potters, Francesca Ratti, Floris | Rietema, Simeon | S Ruiter,
Evelien A C Schouten, Wilhelmina H Schreurs, Gianpiero Serafino, Colin Sietses, Gerrit D Slooter, Maarten L | Smits, Ezgi A Soykan,

Gert-Jan Spaargaren, Martijn W | Stommel, Florentine E F Timmer, Laurens ] van Baardewijk, Ronald M van Dam, Otto M van Delden,
Bente AT van den Bemd, Janneke E van den Bergh, Peter B van den Boezem, Christiaan van der Leij. Rutger W van der Meer,

Bram B M van der Meijs, Augustinus P T van der Ploeg, Jeroen | van der Reijden, Peter van Duijvendijk, Arian R van Erkel, Anne M van Geel,

N Tjarda Van Heek, Christiaan ] van Manen, Carla S P van Rijswijk, Jan Hein T M van Waesberghe, Kathelijn S Versteeg, Ted Vink,
lisbrand A ] Zijlstra, Barbara M Zonderhuis, Rutger-Jan Swijnenburg, M Petrousjka van den Tolt, Martijn R Meijerinkt

van der Lei et al

. Lancet Oncol. 2025.



Microwave Ablation

Inclusion Criteria:

- Patients with 10 or fewer colorectal liver metastases all < 3 cm in size

- No extrahepatic metastases

- ECOGO0-2

- Patients were also included if < 50% of tumors were not amenable to resection
but could be ablated or < 50% of tumors could not be ablated but could be
resected.

Exclusion Criteria:

- Extrahepatic disease

- ECOG>2

- Previous locoregional liver therapy

- 1-2 small but deep liver metastases that would require major hepatectomy and
ablation was preferred

- Two-stage hepatectomy with portal vein embolization would be required but a
single stage with resection and ablation would be preferred

30 van der Lei et al. Lancet Oncol. 2025.



448 participants assessed for eligibility in
Microwave Ablation
106 excluded
anel exclusions
B fg:;ere not eligible
54 did not want to participate
r
Subgroups: | 342 enrolled ‘
- A (Low disease burden): < 3 W prremwerem—
. . 42 excluded during procedures
tumors all £ 3 cm in size
- B:4—-10 tumors or 1-3 | 300 randomlyasigned |
tumors with at least 1 that
4 with other pathology
COUld nOt be reseCted Or Lyl 2h:]:»‘atoc_e\lular_carcinomas
1 cholangiocarcinoma
a b I ate d 1 ovarian cancer metastases
- C: Same as B but resection of
v v
at Ieast 1 Of the tU morS WOUId 148 assigned to resection 148 assigned to ablation
H H 89 low disease burden (subgroup A) 95 low disease burden (subgroup A)
require major hepatectomy 50 intermediate disexe burden 4t intermediate disease burden
(subgroup B) (subgroup B)
9 high disease burden (subgroup C) 12 high disease burden (subgroup C)
crossover to ablation no local treatmen
B ;nclocaltr:atmen:t i -’ et
r
148 included in the intention-to-treat 5 148 induded in the intention-to-treat
analysis I analysis b N
Figure 1: Trial profile

31 van der Lei et al. Lancet Oncol. 2025.




Microwave Ablation

Gt e Experimental  Control group
group (n=148)  (n=148) group (n=148)  (n=148)
Patient-related characteristics (Continued from previous column)
Age, years 67.9(29-2-857) 651(31-4-874) BRAF status
Sex Wild type 41(89%) 45 (88%)
Male 100 (68%) 107 (72%) Mutated 5(11%) . ( o )
Female 48(32%) 41(28%) Missing 102 Resect|on alone 0 90 61 /0
ASA score MSS or MS| status. .
» 102 (69%) 121(82%) MSS 98 (100%) * e 118 (80%) 1 (1%)
; som 2w i 3 Ablation alon
Charlson’s comorbidity index Missing 50 i . . . .
Nore 5306 74(50%) Subgroup Resection with ablation 27 (18%)t 52 (35%)%
Minor 69 (47%) 70 (47%) Subgroup A (low disease 95 (64%)
. burden)
Intermediate 26 (18%) 4(3%) (z(y ) 5 (30/ )
odiate g 0 (o]
e s AR s O e No local treatment 3
Disease-related characteristics
Subgroup C (high disease 12 (8%)
po—r— bori) Approach§
Right-sided 33(22%) 40(27%) Procedure-related characteristics
Left-sided 57 (39%) 50(34%) Induction chemotherapy ( (y ) 1 (I‘V )*
(] (]
g Sieqr oo = — Percutaneous 84 (57
Tstage Yes 30(20%)
3 f H 0 0,
) T 3 Exsceabine 208 Laparoscopic or robotic 10 (7%) 69 (47%)
2 22(15%) 15(10%) CAPOX. 3(2%)
3 93(63%) 97 (66%) s 11.04%) ( o ) ( ‘V)
4 29(20%) 33(22%) FOLFOX-B 2(1%9 Open 54 36 % 76 51 0
N stage FOLFIRI-8 1(1%) . .
o sty b FOLFORL8 10%) (Table 1 continues in next column)
1 61(41%) 79(53%) Missing 0
2 32(22%) 36(24%) Induction chemotherapy cydes
M stage (at diagnosis of primary tumour) Median (range) 6(3-12)
] 71(48%) 79(53%) Procedure details
1 77(52%) 69(47%) Resection alone 0 90 (61%)
Extrahepatic disease at diagnosis of colorectal liver metastases Ablation alone 118 (80%) 1 (1%
No 147 (99%) 148 (100%) Resection with ablation 27 (18%)t 52 (35%)
Yes 1(1%) 0 No local treatment 3(2%) 5(3%)
Molecular profile Approachs
RASstatus Percutaneous 84/(57%) 1(1%)°
Wild type 25(53%) 24(47%) Lapasoscopic of robotic 10 (7%) 69 (47%)
Mutated 22(47%) 27 (53%) Open 54(36%) 76 (51%)
Missing 101 97 (Table 1 continues in next column)
(Table 1 continues in next column)
32
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Overall Survival

A
100 —— Resection
—— Ablation
g 80
=
% 60—
o
T 407
g
o 20
HR 1-05 (95% Cl 0-69-1-58); p=0-83
0 | I | | | I
0 12 24 36 48 60 72
Number at risk
(number censored)
Resection 148 124 84 54 37 15 3
(0) (10) (26) (35) (42) (43) (43)
Ablation 148 124 89 61 36 15 5
(0) (10) (27) (37) (42) (47) (47)

33

van der Lei et al. Lancet Oncol. 2025.



Overall Survival

B
100 HR 1-03 (95% Cl 0-78-1-37); p=0-84
ot
= 80 g
< —— Resection
‘% ’i:’? 60— —— Ablation
53
Q =
a5 40~
E w
(1]
k7] 20
[
0 I T | I ] I
0 12 24 36 48 60 72
148 51 34 21 14 5 1
(0) (81) (88) (90) (91) (93) (93)
148 LY 32 15 9 4 2
(0) (74) (91) (98) (99) (99) (99)

34 van der Lei et al. Lancet Oncol. 2025.



Local Progression Free Survival

C
g
=
k=l
iy
o< 60—
=i
S Resection (per patient)
2 404 —— . % C1 0-44-1-45): p=0-
é 2 —— Ablation (per patient) HR 0-82 (95% C10-44-1-45); p=0-53
2 o4 Resection (per tumour)
2 20 ) % Cl 0-47-1-43) =0-
g |- Ablation (per tumour) 1R 082 (95% C10-47-1:43); p=0-48
- 0 T T | T | T
0 12 24 36 48 60 72
Number at risk Time since randomisation (months)
(number censored)
Resection (per patient) 148 94 63 38 24 10 3
(9] (19) (20) (21) (21) (21) (21)
Ablation (per patient) 148 99 65 40 22 10 4
Q) (12) (17) (18) (18) (18) (18)
Resection (pertumour) 304 210 117 66 42 15 5
(0) (20) (22) (24) (24) (24) (24)
Ablation (per tumour) 349 278 189 114 62 37 16
(0) (18) (23) (24) (25) (25) (25)

35 van der Lei et al. Lancet Oncol. 2025.




Patients with Local Control

D
100 — —— - —
= 80
8
£ £ 60
20
‘g‘ 5 40— —— Resection (per patient) yp 0-13 (95% Cl 0-02-1-06); p=0-57
= Y —— Ablation (per patient)
o 204 Resection (per tumour) HR 009 (95% Cl 001_074)’ p=0024
----- Ablation (per tumour)
0 | | T | | T
0 12 24 36 48 60 72
Time since randomisation (months)
148 109 74 47 31 13 3
(0) (5) (5) (7) 7) (7) 7)
148 121 83 56 33 14 5
(0) () ey (1) ) ) 2)
304 220 125 70 45 16 5
(0) (6) (6) (@) (8) 8) (8)
349 295 208 129 74 40 16
(0) (0) ey (1) (1) ) 1)
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Microwave Ablation

Experimental  Controlgroup  pvalue
group (n=148) (n=146)"

Adverse events 28 (19%) 67 (46%) <0-0001t
Grade 1 9 (6%) 22 (15%)
Grade 2 8 (5%) 16 (11%)
Grade 3 8 (5%) 19 (13%)
Grade 4 2 (1%) 7 (5%)
Grade 5 1(1%) 3(2%)
All grades - - <0-0001%

Data are n (%). CTCAE=Common Terminology Criteria for Adverse Events.
*Two patients were randomly assigned, but their procedures were cancelled due
to rapid disease progression. tFisher’s Exact test. Pearson’s y” test.

Table 4: Adverse events by CTCAE grade
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Limitations

Did not comment on why tumors could not be ablated
A significant percentage of patients had both resection and ablation

Included open, minimally invasive, and percutaneous ablations, which confounds the results and
limits comparisons between techniques
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Conclusions

Microwave ablation can be considered non-inferior to resection for small (< 3 mm) colorectal
cancer liver metastases

The decision to resect, ablate, or do a combination of resection and ablation should be based on
tumor location and patient factors and not number of tumors alone

Suggests these cases should be reviewed in a multidisciplinary tumor board that includes both
surgeons and interventional radiologists
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Hepatic Artery Infusion Pump Chemotherapy

Program at Ochsner started in February 2024

Have now placed 17 HAI pumps all for
unresectable colorectal liver metastases

The overall complication rate has been similar to
what is reported in the literature, but the biliary
sclerosis rate has been higher — 4/17 (24%) -
compared to what is generally reported (5-10%)

Sharib et al. Ann Surg. 2022.
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Issac R. Schwantes, MD', Ranish K. Patel, MD', Adel Kardosh, MD, PhD?, Jillian Paxton, PharmD?,
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(OHSU), Portland, OR; 2Department of Medicine, Division of Hematology and Medical Oncology, Knight Cancer
Institute, OHSU, Portland, OR; 3Department of Pharmacy Services, OHSU, Portland, OR; “Biostatistics Shared Resource,
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Hepatic Artery Infusion Pump Chemotherapy

TABLE 2 HAI therapy details

Variable Standard dose protocol Modified dose protocol i = 18 P-value
n=15
HAI Floxuridine
Number of total cycles: median (IQR) 5(3.5-6.5) 7.5(5.25-11) P=0.033
Number of full dose cycles: median (IQR) 2 (1.5-2.5) 6(3-11.25) P <0.001
% Full dose cycles; mean (95% CI) 81% (70%-92%) 49% (35%-63%) P <0.001
Original intended floxuridine treatment (mg); median (IQR) 904 (738-1281) 650 (438-908) P=0023
Total cumulative floxuridine dose (mg): median (IQR) 397 (262-443) 356 (288-635) P=0.772
Total days of active HAI infusion; mean (95% CI) 76 (56-97) 115 (87-141) P=0.025
Number of dose holds: mean (95% CI) 1.2 (0.41-1.98) 0.2 (0-0.43) P=0.004
Number of dose reductions; mean (95% CI) 1.4 (0.90-1.90) 0.6 (0.36-0.86) P=0.007
Total treatment intensity floxuridine received; mean (95% CI) 65% (53-76%) 91% (82-99%) P <0.001
Three-cycle treatment intensity; median (IQR) 83% (76%-95%) 100% (94%—100%) P=0.019
Six-cycle treatment intensity; median (IQR) 65% (53%-75%) 100% (91-100%) P=0.005
Dose holds in first three-cycles; mean (95% CI) 0.42 (0.05-0.80) 0.06 (0-0.18) P=0.038
Dose holds in first six-cycles; mean (95% CI) 0.67 (0-1.52) 0.08 (0-0.27) P=0038
Dose reductions in first three-cycles; mean (95% CI) 0.86 (0.47-1.24) 0.29 (0.05-0.20) P=0.010
Dose reductions in first six-cycles; mean (95% CI) 1.33 (0.25-2.42) 0.5 (0.17-0.83) P=0.062
Number of completed HAI cycles prior to first treatment disruption: 2 (1.32-2.67) 4.23(2.24-6.22) P=0.025
mean (95% CI)
Patients with one or less treatment disruptions 6 (40%) 16 (89%) P=0.008
Treatment ending biliary toxicity (biliary sclerosis) 4 (27%) 1 (6%) P=0.152
Biliary sclerosis requiring stent placement 2(13%) 1 (6%) P=099
Conversion to hepatic resection for complete disease clearance 3 (20%) 6(33%) P=0459
Potential conversion (Not Classified as Destination Therapy) 3/13 (23%) 6/17 (35%) P=0.691
Months of HAI treatment before conversion; median (IQR) 12,9 (12.8-20.8) 9.3 (8.3=10.7) P=0.019

Treatment disruption = dose hold or dose reduction
Treatment intensity= mg floxuridine received divided by floxuridine originally intended (cycles * first dose floxuridine)
CRLM colorectal liver metastases, = interquartile range, HAJ hepatic arterial infusion, CI confidence interval

42 Schwantes et al. Ann Surg Oncol.
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Hepatic Artery Infusion Pump Chemotherapy
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Standard Dose Protocol

Modified Dose Protocol

Comparison of a Standard Floxuridine HAI Dose Protocol and a Modified Dose Protocol for

Patients with Unresectable CRLM
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Hepatic Artery Infusion Pump Chemotherapy
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Characteristic All patients  Standard dose  Reduced dose p
N=71 n=40 n=29
Age (median, range) 52 (24-76) 49 (34-76) 53.5(38-72) 0.03
Female sex (n, %) 31 (44%) 18 (46%) 12 (40%) 0.63
Comorbidities (n. %) 55 (77%) 29 (74%) 24 (80%) 0.77
BMI (median, IQR) 25(23-31) 25(23-31) 25(22-31) 0.64
Location of primary tumor
Right colon 8(11%) 4(10%) 4(13%) 0.72
Left colon 63 (88%) 35 (90%) 26 (87%) 0.72
CEA at dx (ng/mL., median, IQR) 54 (8-99) 21 (8-72) 29 (4-88) 0.89
Synchronous presentation (n, %) 61 (86%) 33 (83%) 26 (90%) >0.99
pT3/4 primary tumor (n, %) 53(75%) 30 (75%) 20 (69%) 0.32
pN+ primary tumor (n, %) 45 (63%) 25 (63%) 18 (62%) 0.99
RAS mutant (n, %) 28 (39%) 18 (46%) 9(30%) 0.22
Clinical risk score (median, IQR) 2(2-3) 3(2-3) 3(2-3) 0.57
Tumor burden score (median, IQR) 8.3(5.8-11.3) 9.1(6.4-11.6) 7.3(5.4-10.8) 0.17
Zone 1(<3) (n, %) 1(1%) 1(2.5%) 0(0%) >0.99
Zone 2(23-9) 41 (58%) 18 (46%) 21 (70%) 0.05
Zone 3 (29) 29 (41%) 20(51%) 9 (30%) 0.09
Recurrent hepatic metastases (n, %) 7(10%) 4 (10%) 2(7%) 0.69
No. liver tumors at dx (median, range) 7(1-30) 7(1-30) 6(2-30) 021
>10 liver tumors at dx (n, %) 21 (30%) 13 (33%) 8 (27%) 0.60
Size of largest liver tumor in cm (median, IQR) 2.6(1.6-3.7) 2.6(1.8.5) 26(1.9-34) 0.71
Bilobar disease (n, % 67 (94%) 35 (90%) 29 (97%) 0.38
Extrahepatic disease (n, %) 14 (20%) 6(15%) 6(20%) 0.75
Peritoneum 1(1%) 0(0%) 1(3%) 043
Retroperitoneal lymph nodes 5(7%) 1(2.5%) 3(10%) 0.31
Lung 9(13%) 5(13%) 3(10%) >0.99
Multiple 1(1%) 0(0%) 3(10%) 0.08
Receipt of neoadjuvant tx (n, %) 70 (99%) 40 (100%) 29 (100%) >0.99
No. cycles of NAT (median, IQR) 8(6-11) 9(8-12) 8(6-10) 0.14
Major hepatectomy (n. %) 21(30%) 8(21%) 13 (43%) 0.06
Partial hepatectomy (n, %) 50(70%) 32 (80%) 16 (55%) 0.04
Segments resected (median, IQR) 4(3-5) 4(3-5) 4(3-5) 0.76
Concurrent hepatic ablation (n. %) 57 (80%) 34 (85%) 21 (72%) 0.23
Segments ablated (median, IQR) 3(2-5) 3(249) 324 0.71
Simultaneous colon resection (n,%) 38 (54%) 19 (49%) 18 (60%) 047
RO resection, colectomy (n, %) 71 (100%) 39 (100%) 30 (100%) >0.99
RO resection, hepatectomy (n, %) 64 (90%) 33 (85%) 29 (97%) 0.13
Receipt of adjuvant therapy (n, %) 71 (100%) 39 (100%) 30 (100%) >0.99
Floxuridine dose used in first 34 cases (n, %) 32 (80%) 2(1%) <0.001
Floxuridine dose use in last 35 cases (n, %) - 8 (20%) 27 (93%) <0.001

IQR interquartile range
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Conclusions and Future Directions

Rates of biliary toxicity are probably under reported in the literature

It is critical to publish real world outcomes, especially from institutions new to the procedure, as
more HAI programs continue to open

A reduced dose of floxuridine may limit biliary toxicity, decrease the rate of biliary sclerosis, and
allow for more total cycles of floxuridine

We are now using 0.06 mg/kg as the starting floxuridine dose compared to the traditional dose of
0.12 mg/kg
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