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Principles of Hepatic Artery Infusion therapy
HAIl therapy delivers ~400x
higher concentration than
achieved by systemic
Liver tumors derive chemotherapy
blood supply from
hepatic artery
/4
) First pass liver metabolism resuits in
minimal systemic exposure of FUDR
Erminger Seminars in Oncology 1983
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HAI therapy use is increasing in USA

FDA approved

MRI safe

Adopted by top cancer centers

Well

Structured training and ongoing peer-to-peer advice
+ Inexhaustible power supply
* Well-established reimbursement codes

+ Over 10,000 patients

Find a HAI Center near you b

Over 130% increase in HAI centers since 2019.
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Hepatic Artery Infusion
Therapy Indications

Unresectable Colorectal Liver Metastases
Adjuvant Therapy after Resection

niaUniversity.

Colorectal cancer liver metastases — unmet needs

« Colorectal cancer affects 150,000 people in the US each year
« Leading cause of death in men younger than 50

+ Up to 60% may develop liver metastases

+ Surgical resection possible in 20% at diagnosis
+ May achieve in another 15% after systemic treatment
+ Recurrence after resection in 75%

+ 50% recurin the liver
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HAI therapy for unresectable colorectal liver metastases

73% response

86% for chemo-naive

36% 5-year OS

52% conversion to resectable

63% 5-year OS if surgical resection
achieved

+ Phase Il trial

+ N=64 unresectable

+ Treated with HAl and
systemic chemotherapy

+ 67% prior chemo

+ Median tumors = 14

Pak J Surg Oncol 2018
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Adjuvant HAI therapy for resected colorectal cancer liver metastases

Randomized clinical trial
156 patients Systemic
chemo + HAI
HAI with systemic

chemotherapy vs systemic
chemo alone

A2 years P value

(N=74)

Combined therapy
Fluorouracil, with or

without leucovorin Overal survval 86% 72% P=003

Proporion Surviving

Conducted prior to 02
introduction of newer
chemotherapy

Monotherapy
Survival rate free of

hepatic recurence 90% 60% P<0.001

Primary endpoint: 2-year w 50 100 150
survival Months after Resection

Old data — no FOLFOX or FOLFIRI or bevacizumab

Kemeny NEJM 1999
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Updated long-term survival: Adjuvant HAI therapy and systemic chemotherapy for
resected colorectal liver metastases

Retrospective, n=287

Al patients treated with
HAI and systemic
chemotherapy

Two groups: before 2003
(treated with SFUILV or
CPT) and after 2003
(treated with FOLFOX or

Median follow-up: 11

Kemeny JSO 2016

Overall survival according to treatment period

Adjuvant HAI in Combination with
Modern Chemotherapy Achieved 78%
5-year Survival and 61% 10-year

Survival
e Treatod
Overat sl e cotor store 008 aor 03
(N=169) I( 8)
Medin v susval 100 months 71 months Has otbesn esched
syearos oo s o
Toyearos e e o

Adjuvant HAI after CRLM resection with modern chemotherapy

Systamic
Systomic
chemo+ Hal | chemo P val Addition of HAI to systemic chemotherapy resulted in
N approx. 2 yoars increase in median survival

Single center, N= 2,368 e 67months 44 months  <0.001 55

patients =
Syearsunvivalrate  52.9% 379% <0001 *

Complete resection of

CRLM 10-year survival rate 38% 238% <0001

HAI combined with

systemic vs systermic

alone Subset analysis for recipients of modern systemic chemo
(irinotecan or oxaliplatin) with or without HAI

57U with or without Modern
irinotecan or oxaliplatin Eez systemic
systomic | Systemie
cramovtal | cheme” | Pvae
(N=683) (N=759)

Median overallsurvival 67 months

Froporion overalSurvval

<0.001

47
months

P ——
The benefit of approximately 2 year longer survival
remained in the era of modern chemotherapy

Koerkamp JCO 2017
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Hepatic Artery Infusion

Therapy Indications

Intrahepatic cholangiocarcinoma- unmet needs

« Affects 5,000 people in the US each year
* Median survival 13-17 months

« Zero 3-year survivors with systemic
chemotherapy alone in ABC trial

1. Massaen N, £ S 1. Carcinom o snepatc Cancr ool 2017
o o PO 20075830 50

2 Vall J Wasan H_ Pamer D, a ABC-02 Trl Invesigtes Gl pus gameiabin versus camotaine o biry et cncer, N Enl J e 2010

A G 12731, dor 10.105GNENGSI908721. PMID: 20075404

HAI therapy for unresectable intrahepatic cholangiocarcinoma

Systematic review and
meta-analysis of 9
publications

154 unique patients
included in pool analysis

Unresectable ICC patients
treated with HAI

Holster Ann Surg Oncol 2022
Valle NEJM 2010

154 patients
over a
G

1.year 0S 86.4%

+ Weighted median Overall Survival of
patients with unresectable ICC treated
with HAI - 29.0 months

—> * WFhanienIyears

S.year 0S o7% + Median survival 16.7 months with
gemcitabine/cisplatin alone in patients
without metastatic disease per ABC trial

2year 0S. 55.5%
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Can HAI help my patient?
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Case #1: Colorectal cancer

* 46 y/o woman — metastatic rectal cancer to liver dx 2017
* FOLFOX-panitumumab x 6 cycles
* Jan 2018 - Laparoscopic anterior resection and ablation 3 liver masses

* FOLFOX-panitumumab x 6 cycles
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Case #1: Colorectal cancer
Recurrence in liver only

March 2019 - removal of left liver mass, right

liver mass and microwave ablation of posterior

right liver mass, cholecystectomy, HAIP

Adjuvant FUDR x 4 cycles

August 2019 - pump removed

Surveillance alternating CT CAP and MRI

Remains NED as of Sept 2023

WestVirginiaUniversity.

Case #1: Colorectal cancer
Surveillance CT scans

May 2023 Jan 2022
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Case #2: Unresectable intrahepatic cholangiocarcinoma

61 y/o man with fatigue and abnormal labs

CT scan - multiple liver masses

Percutaneous biopsy c/w cholangiocarcinoma

EGD and colonoscopy clear

Local tumor board declares not resectable

Geml/cis for 8 cycles and well tolerated

Imaging after cycle 8 shows progression — still liver only disease

Referral to surgical oncology

WestVirginiaUniversity.

Case #2: Unresectable intrahepatic cholangiocarcinoma

WestVirginiaUniversity.
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Case #2: Unresectable intrahepatic cholangiocarcinoma

Case #2: Unresectable intrahepatic cholangiocarcinoma

Surgical resection not feasible...

WestVirginiaUniversity.
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Case #2: Unresectable intrahepatic cholangiocarcinoma
HAI therapy
* Robotic cholecystectomy and placement pump
« Indocyanine green perfusion angiograph

4 g P glograpny FUDR x 6 months
* FUDR x 3 cycles

« Imaging consistent with response
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Case #2: Unresectable intrahepatic cholangiocarcinoma Case #2: Unresectable intrahepatic cholangiocarcinoma
Tumor marker (AFP) HAI therapy for over 1 year

« Imaging after 6 and 9 cycles — ongoing tumor response

+ Imaging after 12 cycles — stable and no metastatic disease

01 022 02
il 101 n an r

+ Completed 14 cycles FUDR then developed abdominal pain possibly related to FUDR
infusions (rare side effect)

« Treated with Y-90 SIRT x 3

« Still alive 2 years after diagnosis of unresectable ICC

WestVirginiaUniversity. WestVirginiaUniversity.




Why start an HAI program at your hospital?
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HAI therapy is a commitment for patients

HAI therapy requires close collaboration of multidisciplinary teams and shared decision making
between medical and surgical oncologists

initiated 2-4 weeks postop

« HAI pump refiled every two weeks alternating floxuridine and heparinized saline

« Bi-weekly refills administered by infusion center

+ FUDR dosing adjustments made at each refill based on liver labs

« Pump may be kept implanted indefinitely in case of recurrence — glycerin refills done every 2-3 months
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How can we partner to bring HAI to more patients?

» Oncology nurses familiar with accessing ports can learn the procedure and
teach colleagues how to refill pumps

* Oncology pharmacist trained on dosing protocols
« Intera Oncology supports on-site training

+ WVU Morgantown team will also support - carl.schmidt@hsc.wvu.edu

WestVirginiaUniversity.

Questions?

Carl Schmidt, MD, FACS

Professor of Surgery

Chief, Division of Surgical Oncology
Contact — mobile 614-545-8913

Email — carl.schmidt@hsc.wvu.edu




