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Context for Use of Melblez Kit in Liver Context for Use of Melblez Kit in Liver 
Metastases of Ocular MelanomaMetastases of Ocular MelanomaMetastases of Ocular MelanomaMetastases of Ocular Melanoma

•• Very rare and rapidly fatal disease Very rare and rapidly fatal disease 

•• No approved therapiesNo approved therapies

•• Clinically meaningful hPFS benefit balancedClinically meaningful hPFS benefit balanced•• Clinically meaningful hPFS benefit balanced Clinically meaningful hPFS benefit balanced 
against considerable toxicities against considerable toxicities 

R i d i li d dR i d i li d d•• Restricted to very specialized centers and Restricted to very specialized centers and 
physicians with expertise in liverphysicians with expertise in liver--directed directed 
therapiestherapiestherapiestherapies

•• Only suitable for a subset of patientsOnly suitable for a subset of patients
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Proposed Indication for Melblez KitProposed Indication for Melblez Kit

•• For the treatment of patients with For the treatment of patients with 
unresectable metastatic ocular melanomaunresectable metastatic ocular melanomaunresectable metastatic ocular melanoma unresectable metastatic ocular melanoma 
in the liverin the liver
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The Melblez KitThe Melblez Kit

•• Combination drug/device productCombination drug/device product
–– Melphalan hydrochlorideMelphalan hydrochlorideMelphalan hydrochloride Melphalan hydrochloride 
–– Delcath Hepatic Delivery SystemDelcath Hepatic Delivery System

•• PurposePurpose•• PurposePurpose
–– Administers high dose melphalan to tumorAdministers high dose melphalan to tumor

•• Maximize efficacy in liverMaximize efficacy in liver
–– Filters blood and returns it to systemic circulationFilters blood and returns it to systemic circulation

•• Controls systemic exposure to melphalanControls systemic exposure to melphalan

4



How the Combination Product WorksHow the Combination Product Works

3. Filters3. Filters 44. Filtered Blood . Filtered Blood 
returned to systemic returned to systemic 

i l ti ii l ti iFiltersFilters circulation via circulation via 
jugular veinjugular vein

VenoVeno--venoveno
Bypass Bypass 

PumpPump
2. Blood and 2. Blood and 
melphalan collected inmelphalan collected in

1. Melphalan 1. Melphalan 
Administration Administration 
directly into directly into 
Hepatic ArteryHepatic Artery
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melphalan collected in melphalan collected in 
IVC as they exit liver IVC as they exit liver 
via hepatic veins  via hepatic veins  

Hepatic Artery Hepatic Artery 
blood flowblood flow



Filters Utilized During Clinical DevelopmentFilters Utilized During Clinical Development

Gen 1 FilterGen 1 Filter
(Clark)(Clark)

Asahi FilterAsahi Filter

Phase I Phase II Phase III
N=29 Pt
N=83 Tx

N=10 Pt
N=25 Tx

N=44 Pt
N=102 Tx

N=65 Pt
N=177 Tx
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Experience Outside Clinical TrialsExperience Outside Clinical Trials

EU Commercial Experience EU Commercial Experience 
(7 countries(7 countries 9 sites)9 sites)(7 countries,(7 countries, 9 sites)9 sites)
Patients treatedPatients treated 3535
Total cyclesTotal cycles 4040yy

OM patients treatedOM patients treated 1717
Total cycles in OMTotal cycles in OM 2323

Compassionate Use/ExpandedCompassionate Use/Expanded Access in OMAccess in OM
P ti t t t dP ti t t t d 1212Patients treatedPatients treated 1212
Total cyclesTotal cycles 1919
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Current Clinical Safety Data CollectionCurrent Clinical Safety Data Collection

•• EU Retrospective Registry EU Retrospective Registry –– ongoing ongoing 

•• US EAP/Compassionate Use US EAP/Compassionate Use –– ongoingongoing

•• EU Prospective RegistryEU Prospective Registry –– Implemented 3Q13Implemented 3Q13EU Prospective Registry EU Prospective Registry –– Implemented 3Q13Implemented 3Q13

•• US PostUS Post--approval Registry approval Registry –– under discussionunder discussion
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Regulatory HistoryRegulatory History
June 2001June 2001 Melphalan IND openedMelphalan IND opened

April 2005April 2005 End of Phase 2 meeting and Fast TrackEnd of Phase 2 meeting and Fast Track
designation for malignant melanomadesignation for malignant melanomag gg g

February 2006February 2006 Special Protocol Assessment (SPA) for Special Protocol Assessment (SPA) for 
thethe pphase 3 study DSI MEL 2005hase 3 study DSI MEL 2005--001001
Orphan Drug designations for ocular andOrphan Drug designations for ocular andNovember 2008November 2008 Orphan Drug designations for ocular and Orphan Drug designations for ocular and 
cutaneous melanomacutaneous melanoma

March 2010March 2010 PrePre--NDA meetingNDA meeting
December 2010December 2010 Rolling NDA submission completedRolling NDA submission completed

February 2011February 2011 Refusal to File: incomplete hospitalization Refusal to File: incomplete hospitalization 
data and uncleardata and unclear deathdeath informationinformation

AprilApril 20112011 Type A meeting: Type A meeting: remonitoring plan agreedremonitoring plan agreed
January 2012January 2012 PrePre--NDA meetingNDA meeting
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August 2012August 2012 NDA resubmissionNDA resubmission



Presentation OverviewPresentation Overview

IntroductionIntroduction John John PurpuraPurpura
EVP Regulatory Affairs, Delcath Systems, Inc.EVP Regulatory Affairs, Delcath Systems, Inc.

Medical NeedMedical Need Steven O’Day, MDSteven O’Day, MD
Director, Clinical Research Director, Clinical Research 
The Beverly Hills Cancer CenterThe Beverly Hills Cancer Center

Procedure, Procedure, 
Phase 1 StudyPhase 1 Study

Richard Alexander, MD, FACSRichard Alexander, MD, FACS
Professor of Surgery, Associate Chairman for Professor of Surgery, Associate Chairman for 
Clinical Research, Univ. of Maryland Medical CenterClinical Research, Univ. of Maryland Medical Center

Phase 3 EfficacyPhase 3 Efficacy Krishna Kandarpa, MD, PhDKrishna Kandarpa, MD, PhD
Chief Scientific Officer, Delcath Systems, Inc.Chief Scientific Officer, Delcath Systems, Inc.

Safety, Risk Safety, Risk 
Management & REMSManagement & REMS

Krishna Kandarpa, MD, PhDKrishna Kandarpa, MD, PhD

Clinical PerspectiveClinical Perspective Richard Alexander MD FACSRichard Alexander MD FACS

10

Clinical PerspectiveClinical Perspective Richard Alexander, MD, FACSRichard Alexander, MD, FACS



Responders and ExpertsResponders and Experts
Delcath Systems, Inc.Delcath Systems, Inc.
Bill ApplingBill Appling SVP, Medical Device R&DSVP, Medical Device R&D
Daniel Johnston,Daniel Johnston, PhDPhD VP, PharmaceuticalVP, Pharmaceutical R&DR&D,, ,,
Johnny John, MDJohnny John, MD Director, Clinical OperationsDirector, Clinical Operations
Jennifer Simpson,Jennifer Simpson, PhDPhD EVP,EVP, Global Head of Business OperationsGlobal Head of Business Operations
ConsultantsConsultantsConsultantsConsultants
Richard Alexander, MDRichard Alexander, MD Associate Chairman,Associate Chairman, Clinical Research, Surgery, Clinical Research, Surgery, 

University of Maryland School of MedicineUniversity of Maryland School of Medicine
St O’D MDSt O’D MD Di t Cli i l R hDi t Cli i l R hSteven O’Day, MDSteven O’Day, MD Director, Clinical Research,Director, Clinical Research,

Beverly Hills Cancer CenterBeverly Hills Cancer Center
Erin Gardner, PhDErin Gardner, PhD Clinical PharmacologistClinical Pharmacologist
D id D l PhDD id D l PhD St ti ti iSt ti ti iDavid Donley, PhDDavid Donley, PhD StatisticianStatistician
Mary Chen, MDMary Chen, MD Cardiac Anesthesiologist,Cardiac Anesthesiologist, St. John’s Health St. John’s Health 

CenterCenter

11

MichaelMichael Ewer, MDEwer, MD Cardiologist, MD Anderson Cancer CenterCardiologist, MD Anderson Cancer Center
GregoryGregory Gores, MDGores, MD HepatologistHepatologist, Mayo Clinic, Mayo Clinic



M di l N dM di l N dMedical NeedMedical Need

Steven O’Day, MDSteven O’Day, MD
Director, The Los Angeles Skin Cancer InstituteDirector, The Los Angeles Skin Cancer Institute

Th B l Hill C C tTh B l Hill C C tThe Beverly Hills Cancer CenterThe Beverly Hills Cancer Center
Clinical Associate Professor of Medicine, USCClinical Associate Professor of Medicine, USC

Member, The John Wayne Cancer InstituteMember, The John Wayne Cancer Institute
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Epidemiology of Ocular MelanomaEpidemiology of Ocular Melanoma

•• Rare, orphan diseaseRare, orphan disease

•• Approximately 2,000 US cases/yearApproximately 2,000 US cases/year

•• UvealUveal pigmented cellspigmented cellsUvealUveal pigmented cellspigmented cells

•• 50% metastasize 50% metastasize 

•• No FDANo FDA--approved therapiesapproved therapies
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Ocular MelanomaOcular Melanoma

•• 90% liver dominant metastases90% liver dominant metastases

•• Cause of death Cause of death –– liverliver

•• Rare CNS metastasesRare CNS metastasesRare CNS metastasesRare CNS metastases

•• Absence of BRAF, cAbsence of BRAF, c--kitkit

•• Median OS 4Median OS 4--6 months6 months

1 year OS 101 year OS 10 15%15%•• 1 year OS 101 year OS 10--15%15%

•• 5 year survival <1%5 year survival <1%
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Collaborative Oncology in Melanoma Collaborative Oncology in Melanoma 
Study ReportStudy ReportStudy ReportStudy Report
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Sites of Metastasis of Ocular MelanomaSites of Metastasis of Ocular Melanoma

Liver
Lung
Bone
Skin

Lymph nodey p ode
Brain

Spleen
KidKidney

Heart
Stomach

0 20 40 60 80 100%

Colon
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Clinical Presentation: Clinical Presentation: 
Liver MetastasesLiver MetastasesLiver MetastasesLiver Metastases

•• 10% surgically resectable10% surgically resectable

•• Majority multiMajority multi--focal, multifocal, multi--lobularlobular

I i d i f diI i d i f di•• Imaging underestimates extent of diseaseImaging underestimates extent of disease
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Liver Dominant Ocular Melanoma Liver Dominant Ocular Melanoma 
ManagementManagementManagementManagement

•• Systemic treatments ineffectiveSystemic treatments ineffective

•• Hepatic artery directed therapiesHepatic artery directed therapies
–– Hepatic perfusionHepatic perfusionp pp p
–– ChemoembolizationChemoembolization
–– ImmunoembolizationImmunoembolization

RadiospheresRadiospheres–– RadiospheresRadiospheres
–– Drug eluting beadsDrug eluting beads

Cli i l t i lCli i l t i l•• Clinical trialsClinical trials
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Ocular Melanoma: Optimal TherapyOcular Melanoma: Optimal Therapy

•• Overcome innate resistanceOvercome innate resistance

•• Deliver multiple cyclesDeliver multiple cycles

•• Treat macro and microscopic liver diseaseTreat macro and microscopic liver diseaseTreat macro and microscopic liver diseaseTreat macro and microscopic liver disease

•• Direct therapy to the entire liverDirect therapy to the entire liver
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Ocular Melanoma: Ocular Melanoma: 
Unmet Medical NeedUnmet Medical NeedUnmet Medical NeedUnmet Medical Need

•• Unique biology and metastatic patternUnique biology and metastatic pattern

•• Liver most frequent cause of deathLiver most frequent cause of death

R d d iR d d i•• Rare and devastating Rare and devastating 

•• No available standard of careNo available standard of care

•• <1000 patients are candidates per year<1000 patients are candidates per year
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Procedure (PHP)Procedure (PHP)

H. Richard Alexander, MDH. Richard Alexander, MD
Professor of Surgery,Professor of Surgery,

Associate Chairman for Clinical ResearchAssociate Chairman for Clinical Research
U i it f M l d M di l C tU i it f M l d M di l C tUniversity of Maryland Medical CenterUniversity of Maryland Medical Center
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IHP: Surgical ProcedureIHP: Surgical Procedure

•• One time only treatmentOne time only treatment

•• Delivers high dose melphalan to liverDelivers high dose melphalan to liver•• Delivers high dose melphalan to liverDelivers high dose melphalan to liver

•• Controls systemic exposure by complete Controls systemic exposure by complete 
i l i l tii l i l tisurgical isolationsurgical isolation

•• Extensive abdominal surgeryExtensive abdominal surgery

•• 8 hours to complete8 hours to complete

•• 22--3 days in ICU3 days in ICU

•• 1010--15 days in hospital15 days in hospital
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PHP ProcedurePHP Procedure

Chemofiltration
Circuit

Isolation and Isolation and 
melphalan deliverymelphalan delivery

44

p yp y

IsolationIsolation
bballoon alloon ccatheteratheter

Internal jugular returnInternal jugular return
cathetercatheter

FiltrationFiltration
33

VenoVeno--venoveno
bb

Melphalan Melphalan 
delivery catheterdelivery catheter11
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bypass bypass ppumpump delivery catheterdelivery catheter



Treatment Team Treatment Team 

Team MemberTeam Member Roles and ResponsibilitiesRoles and Responsibilities
Medical or Surgical OncologistMedical or Surgical Oncologist Patient’s complete managementPatient’s complete management

Interventional RadiologistInterventional Radiologist Training, Training, coordination and coordination and 
communicationcommunication

SedationSedation analgesiaanalgesia hemodynamichemodynamicAnesthesiologistAnesthesiologist SedationSedation, analgesia, , analgesia, hemodynamic hemodynamic 
supportsupport

PerfusionistPerfusionist EstablishingEstablishing, monitoring and , monitoring and 
controllingcontrolling thethe e tracorporeale tracorporeal circ itcirc itcontrolling controlling the the extracorporeal extracorporeal circuitcircuit

Certified HCP for Certified HCP for 
Chemotherapy DeliveryChemotherapy Delivery Melphalan administrationMelphalan administration

Interventional Radiology Interventional Radiology 
StaffStaff (RN/RT)(RN/RT) Assists Assists in in procedureprocedure and imagingand imaging
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PharmacistPharmacist Preparation of melphalanPreparation of melphalan



PrePre--Procedural Patient SelectionProcedural Patient Selection
•• Ensure adequate cardiac, hepatic, hematologic and renal functionEnsure adequate cardiac, hepatic, hematologic and renal function

•• Complete CT/ MRI, pelvis, abdomen, chest, brainComplete CT/ MRI, pelvis, abdomen, chest, brain

•• Exclude hepatic failure and portal hypertensionExclude hepatic failure and portal hypertension
–– Laparoscopy and biopsy if liver tumor >50% on imaging Laparoscopy and biopsy if liver tumor >50% on imaging 
–– Delay treatment if residual effects of prior therapy Delay treatment if residual effects of prior therapy y p pyy p py

•• Avoid GI complicationsAvoid GI complications
–– Endoscopy for suspected peptic ulcer diseaseEndoscopy for suspected peptic ulcer disease

S f i i t bili / l tS f i i t bili / l t–– Screen for prior surgeries to biliary/vascular anatomy Screen for prior surgeries to biliary/vascular anatomy 
–– Visceral angiogram to rule out variant anatomyVisceral angiogram to rule out variant anatomy

•• Prevent bleedingPrevent bleedinge e t b eed ge e t b eed g
–– Exclude active intracranial lesions via CT/MRIExclude active intracranial lesions via CT/MRI
–– Hormonal suppression for preHormonal suppression for pre--menopausal womenmenopausal women

H iti it t l h l l d dH iti it t l h l l d d
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Patient Experience and Support during PHPPatient Experience and Support during PHP
•• PrePre--procedure preparation procedure preparation 

–– PrePre--hydration, embolization and medicationshydration, embolization and medications
(antibiotics, PPI, allopurinol)(antibiotics, PPI, allopurinol)( , , p )( , , p )

•• Procedure (3 hours on table)Procedure (3 hours on table)
–– General anesthetic, General anesthetic, heparinizationheparinization, hemodynamic support, hemodynamic support
–– Venous and arterial access, catheter placementVenous and arterial access, catheter placement
–– Monitoring, management of hepatic artery spasm (NTG)Monitoring, management of hepatic artery spasm (NTG)
–– Infusion and filtration, removal of cathetersInfusion and filtration, removal of catheters

•• Recovery/ICU (24 hours)Recovery/ICU (24 hours)
–– Anticoagulation reversal, hemodynamic supportAnticoagulation reversal, hemodynamic support
–– Transfusions, electrolytes as neededTransfusions, electrolytes as needed

•• Hospital recovery (4 days)Hospital recovery (4 days)
Ambulation and dietAmbulation and diet
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Blood Pressure Management during PHPBlood Pressure Management during PHP

8585

9090
Balloons Balloons 
inflatedinflated

InfusionInfusion

MAP
mmHg

7575

8080
Filters Filters 
openedopened

Infusion Infusion 
startedstarted

6060

6565

7070

Vasopressor support Vasopressor support 
d d i 30 i td d i 30 i t

5050

5555

6060 weaned during 30 minute weaned during 30 minute 
infusioninfusion

4040

4545

5050

Vasopressor Vasopressor support needed. Chemo infusion not support needed. Chemo infusion not 
started until MAP above 65 mmHgstarted until MAP above 65 mmHg
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NCI Phase I Study Design (NCI Phase I Study Design (0101--CC--02150215))

Trial DesignTrial Design OpenOpen--label, singlelabel, single--center,center,
multiplemultiple--ascendingascending--dosedosepp gg

PatientsPatients Unresectable primary or metastatic Unresectable primary or metastatic 
hepatic malignancies from a nonhepatic malignancies from a non--liver liver gg
primary site primary site 

ObjectivesObjectives To determine DLT/MTD, toxicities, PKTo determine DLT/MTD, toxicities, PK

DosesDoses 2.02.0--3.5 mg/kg ideal body weight 3.5 mg/kg ideal body weight 
•• 0.50.5 mg/kg incrementsmg/kg increments
•• Starting dose based on open surgical Starting dose based on open surgical 

isolated perfusion experienceisolated perfusion experience

Cycle LengthCycle Length 44 week cycles for a maximum of 4 cyclesweek cycles for a maximum of 4 cycles
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Cycle Length Cycle Length 44--week cycles for a maximum of 4 cyclesweek cycles for a maximum of 4 cycles



Adjudicated DLT and MTD DeterminationAdjudicated DLT and MTD Determination

2.0 mg/kg2.0 mg/kg
N=14N=14

2.5 2.5 mg/kgmg/kg
N=3N=3

3.0 mg/kg3.0 mg/kg
N=10N=10

3.5 mg/kg3.5 mg/kg
N=6N=6

No. of patients with a DLTNo. of patients with a DLT 00 00 11 22

NeutropeniaNeutropenia 00 00 –– 22pp

LeukopeniaLeukopenia 00 00 11 11

ThrombocytopeniaThrombocytopenia 00 00 11 22

Febrile neutropeniaFebrile neutropenia 00 00 11 11

29NCI investigators adjudicated toxicities to support dose escalation and DLT determinationNCI investigators adjudicated toxicities to support dose escalation and DLT determination



Activity in Phase I StudyActivity in Phase I Study

Hepatic Objective Hepatic Objective 
ResponseResponse

Ocular Ocular 
MelanomaMelanoma

N=12N=12

Cutaneous Cutaneous 
MelanomaMelanoma

N=3N=3

Other Other 
Tumor TypeTumor Type

N=19N=19ResponseResponse N=12N=12 N=3N=3 N=19N=19

ResponseResponse 4 (33.3)4 (33.3) 00 00

Complete ResponseComplete Response 3 (25.0)3 (25.0) 00 00

Partial ResponsePartial Response 1 (8.3)1 (8.3) 00 00

Stable DiseaseStable Disease 3 (25.0)3 (25.0) 1 (33.3)1 (33.3) 7 (36.8)7 (36.8)

hPFS (median, months)hPFS (median, months) 8.98.9 2.12.1 2.92.9
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Phase I Overall ConclusionsPhase I Overall Conclusions

•• Defined MTD as 3.0 mg/kg Defined MTD as 3.0 mg/kg 

•• DLTs were due to bone marrow suppressionDLTs were due to bone marrow suppression
–– No deaths on studyNo deaths on study

•• Clinically meaningful hepatic responses in Clinically meaningful hepatic responses in 
ocular melanomaocular melanoma

–– 3 complete responses3 complete responses
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Phase III EfficacyPhase III Efficacyyy
Study DSI MEL 2005Study DSI MEL 2005--001001

February 2006February 2006--April 2010April 2010

Krishna Kandarpa, MD, PhDKrishna Kandarpa, MD, PhD
Chief Scientific OfficerChief Scientific Officer
Delcath Systems, Inc.Delcath Systems, Inc.
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Clinical ProgramClinical Program
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Phase I
Unresectable 
hepatic tumors

N=34 PHP

Phase II
Unresectable hepatic tumors

N=56 PHP

Phase IIIPhase III
Melanoma

N=93  44 PHP, 49 BAC
Survival Follow-up
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Pivotal Trial DesignPivotal Trial Design

•• OpenOpen--label, randomized, multilabel, randomized, multi--center (US), center (US), 
PHP vs. Best Alternative Care (BAC)PHP vs. Best Alternative Care (BAC)

•• Primary endpoint: hPFS by IRCPrimary endpoint: hPFS by IRC
–– Assessed week 6, 12 then every 8 weeks Assessed week 6, 12 then every 8 weeks , y, y

both armsboth arms

•• Secondary endpoint:Secondary endpoint:Seco da y e dpo tSeco da y e dpo t
–– hPFShPFS
–– hORhOR

O ll i lO ll i l–– Overall survivalOverall survival
–– xPFSxPFS, overall PFS, OOR, overall PFS, OOR
–– SafetySafety
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Statistical Analysis PlanStatistical Analysis Plan

•• Planned sample size 92 patientsPlanned sample size 92 patients
–– 46 per treatment group46 per treatment group

•• Powered for hPFSPowered for hPFS
–– Analysis after 73 events Analysis after 73 events yy

•• Primary hPFS analysis of ITT population Primary hPFS analysis of ITT population 
–– 80% power to detect difference of 4 months80% power to detect difference of 4 months80% power to detect difference of 4 months 80% power to detect difference of 4 months 

at medianat median
–– Log rank test with twoLog rank test with two--sided alpha = 0.05sided alpha = 0.05

•• Stratification factorsStratification factors
–– NCI NCI vsvs Other Other 
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Phase III Study SchemaPhase III Study Schema

Follow upMelanoma
Metastatic 

to Liver
(N=93)

PHP 
Arm

(N=44)
Follow-upHepatic

Progression

Cross Over
to PHP

Follow-up

Randomized
1:1

(Ocular N=83)

BAC 
Arm

(N=49) Follow-up

Progression n=28
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Melphalan DosingMelphalan Dosing

•• Starting dose 3.0Starting dose 3.0 mg/kg ideal body weightmg/kg ideal body weight
–– Maximum melphalan dose 220 mgMaximum melphalan dose 220 mgMaximum melphalan dose 220 mgMaximum melphalan dose 220 mg
–– Dose reduction permitted for severe toxicityDose reduction permitted for severe toxicity

•• Cycle interval 4 weeksCycle interval 4 weeks•• Cycle interval 4 weeks Cycle interval 4 weeks 
–– Up to 4Up to 4--week delay for resolution of toxicityweek delay for resolution of toxicity

P t di ti ti if i t tP t di ti ti if i t t•• Permanent discontinuation if persistent Permanent discontinuation if persistent 
toxicity > grade 2 eight weeks after PHPtoxicity > grade 2 eight weeks after PHP

•• Maximum 6 cyclesMaximum 6 cycles

37



Key Inclusion CriteriaKey Inclusion Criteria

•• Surgically unresectable melanoma Surgically unresectable melanoma metsmets in the liverin the liver

•• Histologically or Histologically or cytologicallycytologically--proven melanomaproven melanomag yg y y g yy g y
–– Ocular or cutaneousOcular or cutaneous

•• Disease measurable by CT and/or MRIDisease measurable by CT and/or MRI

•• Limited unresectable Limited unresectable extrahepaticextrahepatic disease disease 
–– If lifeIf life--limiting component in liver limiting component in liver 

•• Acceptable Acceptable extrahepaticextrahepatic disease included, but not disease included, but not 
limited to:limited to:

–– Up to 4 pulmonary nodules each <1 cmUp to 4 pulmonary nodules each <1 cmUp to 4 pulmonary nodules each 1 cmUp to 4 pulmonary nodules each 1 cm
–– Retroperitoneal lymph nodes <3 cmRetroperitoneal lymph nodes <3 cm
–– Fewer than 10 (sub)cutaneous metastases and <1 cm Fewer than 10 (sub)cutaneous metastases and <1 cm 
–– Asymptomatic bone metastases treatable with radiotherapyAsymptomatic bone metastases treatable with radiotherapy
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Asymptomatic bone metastases treatable with radiotherapyAsymptomatic bone metastases treatable with radiotherapy
–– Any resectable solitary metastasisAny resectable solitary metastasis



Baseline Patient Characteristics Baseline Patient Characteristics 
PHPPHP
N=44N=44

BACBAC
N=49N=49

MedianMedian aage, ge, yearsyears (range)(range) 55 (3355 (33--74)74) 56 (3156 (31--77)77)g ,g , yy ( g )( g ) (( )) (( ))

Female, n (%)Female, n (%) 21 (47.7)21 (47.7) 27 (55.1)27 (55.1)

Male, n (%)Male, n (%) 23 (52.3)23 (52.3) 22 (44.9)22 (44.9)

White, n (%)White, n (%) 44 (100)44 (100) 48 (98.0)48 (98.0)

Black/AfricanBlack/African--American, n (%)American, n (%) 00 1 (2.0)1 (2.0)

ECOG PS 0ECOG PS 0 28 (63.6)28 (63.6) 42 (85.7)42 (85.7)

ECOGECOG PS 1PS 1 13 (29.5)13 (29.5) 6 (12.2)6 (12.2)

PriorPrior systemic therapysystemic therapy, n (%), n (%) 14 (31.8)14 (31.8) 15 (30.6)15 (30.6)

ChemotherapyChemotherapy 8 (18.2)8 (18.2) 10 (20.4)10 (20.4)
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ImmunotherapyImmunotherapy 8 (18.2)8 (18.2) 8 (16.3)8 (16.3)



Baseline Disease CharacteristicsBaseline Disease Characteristics
PHPPHP
N=44N=44

BACBAC
N=49N=49

Ocular melanomaOcular melanoma 39 (88.6)39 (88.6) 44 (89.8)44 (89.8)( )( ) ( )( )

Cutaneous melanomaCutaneous melanoma 5 (11.4)5 (11.4) 5 (10.2)5 (10.2)

Median time since diagnosis, Median time since diagnosis, 49.249.2 38.138.1
months (range)months (range) (3(3--292)292) (1(1--162)162)

Median time since liver metastasis, Median time since liver metastasis, 
months (range)months (range)

1.91.9
(0.0(0.0--44.1)44.1)

2.12.1
(0.1(0.1--28.9)28.9)( g )( g ) (( )) (( ))
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Baseline Tumor CharacteristicsBaseline Tumor Characteristics
PHPPHP
N=44N=44

BACBAC
N=49N=49

Hepatic lesions onlyHepatic lesions only 27 (61.4)27 (61.4) 28 (57.1)28 (57.1)p yp y ( )( ) ( )( )

Hepatic and Hepatic and extrahepaticextrahepatic lesionslesions 17 (38.6)17 (38.6) 21 (42.9)21 (42.9)

1 1 extrahepaticextrahepatic lesionlesion 10 (22.7)10 (22.7) 14 (28.5)14 (28.5)

≥ 2 ≥ 2 extrahepaticextrahepatic lesionslesions 7 (15.9)7 (15.9) 7 (14.3)7 (14.3)

Lung metastasisLung metastasis 8 (18.2)8 (18.2) 13 (26.5)13 (26.5)

<50%<50% liver involvementliver involvement 35 (79.5)35 (79.5) 39 (79.6)39 (79.6)

≥50% liver involvement≥50% liver involvement 9 (20.5)9 (20.5) 10 (20.4)10 (20.4)

LDH > ULNLDH > ULN 25 (56.8)25 (56.8) 26 (53.1)26 (53.1)
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Best Alternate Care (BAC) Treatment ArmBest Alternate Care (BAC) Treatment Arm

SelectedSelected TreatmentTreatment % Patients% Patients
ActiveActive treatmenttreatment 81.681.6

Systemic chemotherapySystemic chemotherapy 49.049.0
TemozolomideTemozolomide 41.041.0
DacarbazineDacarbazine 2.02.0
Carboplatin plus paclitaxelCarboplatin plus paclitaxel 6.16.1

ChemoembolizationChemoembolization 22 422 4ChemoembolizationChemoembolization 22.422.4
RadioembolizationRadioembolization 6.16.1
SystemicSystemic chemo plus chemoembolizationchemo plus chemoembolization 2 02 0SystemicSystemic chemo plus chemoembolizationchemo plus chemoembolization 2.02.0
SurgerySurgery 2.02.0

SupportiveSupportive care onlycare only 18.418.4
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Primary hPFS by IRC AnalysisPrimary hPFS by IRC Analysis

•• Clinically meaningful improvement in hPFSClinically meaningful improvement in hPFS

•• Median hepatic progressionMedian hepatic progression--free survivalfree survival
–– 7.03 months PHP vs.1.64 months BAC7.03 months PHP vs.1.64 months BAC

5 5 month extension5 5 month extension–– 5.5 month extension5.5 month extension
–– p=0.0001 (logp=0.0001 (log--rank)rank)

HR 0 39 (95% CI 0 24HR 0 39 (95% CI 0 24 0 64)0 64)•• HR=0.39 (95% CI 0.24HR=0.39 (95% CI 0.24--0.64)0.64)
–– 61% hazard reduction61% hazard reduction
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Kaplan Meier Curve of hPFS by IRCKaplan Meier Curve of hPFS by IRC
ITT populationITT populationITT populationITT population
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Kaplan Meier Curve of Kaplan Meier Curve of hPFShPFS by IRCby IRC
Ocular ITTOcular ITT populationpopulationOcular ITT Ocular ITT populationpopulation
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hhPFSPFS in Subgroups in Subgroups 

NonNon--NCI (N=49)NCI (N=49)

NCI (N=44)NCI (N=44)

Age < 65 (N=80)Age < 65 (N=80)

Cutaneous (N=10)Cutaneous (N=10)

Ocular (N=83)Ocular (N=83)

Male (N=45)Male (N=45)

Female (N=48)Female (N=48)

Age ≥ 65 (N=13)Age ≥ 65 (N=13)

ECOG=0 (N=70)ECOG=0 (N=70)

Tumor Burden: ≥ 50% (N=19)Tumor Burden: ≥ 50% (N=19)

Tumor Burden: < 50% (N=74)Tumor Burden: < 50% (N=74)

0.000.00 0.250.25 0.500.50 0.750.75 1.001.00 1.251.25

ECOG>0 (N=19)ECOG>0 (N=19)

PHP betterPHP better BAC betterBAC better
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Sensitivity Analyses of hPFSSensitivity Analyses of hPFS

Correcting for Early ScansCorrecting for Early Scans

A l i T bl C f FDA G idA l i T bl C f FDA G id

Converting All Censored ObservationsConverting All Censored Observations
to Eventsto Events

Using Only Treated PatientsUsing Only Treated Patients
(Safety Population)(Safety Population)

Analysis per Table C of FDA GuidanceAnalysis per Table C of FDA Guidance

Adjusting for Premature Adjusting for Premature 
Crossover to PHPCrossover to PHP

(Safety Population)(Safety Population)

0 000 00 0 250 25 0 500 50 0 750 75 1 001 00 1 251 25

Using the Earliest Time to ProgressionUsing the Earliest Time to Progression
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Efficacy Results: Key Secondary EndpointsEfficacy Results: Key Secondary Endpoints

PHPPHP
N=44N=44

BAC BAC 
N=49N=49 pp--valuevalue

hPFS (Investigator), monthshPFS (Investigator), months 8.058.05 1.641.64 0.00010.0001

hPFShPFS (Investigator), HR(Investigator), HR 0.280.28 <0.0001<0.0001

hORhOR (IRC),(IRC), %% 36.436.4 22 <0.0001<0.0001

hORhOR (Investigator) %(Investigator) % 38 638 6 22 <0 0001<0 0001hORhOR (Investigator), %(Investigator), % 38.638.6 22 <0.0001<0.0001

PFS (Investigator), monthsPFS (Investigator), months 4.764.76 1.641.64 <0.0001<0.0001

OS, monthsOS, months 9.799.79 9.899.89 0.750.75
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Waterfall Plots of Hepatic Response (IRC)Waterfall Plots of Hepatic Response (IRC)
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KaplanKaplan--Meier Curve of Overall SurvivalMeier Curve of Overall Survival
ITT populationITT populationITT populationITT population
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Exploratory Analysis of Overall SurvivalExploratory Analysis of Overall Survival
ITTITT population June 2012population June 2012ITT ITT population June 2012population June 2012
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Efficacy Results: CrossEfficacy Results: Cross--Over GroupOver Group

OverallOverall
CrossCross--OverOver PHPPHPC ossC oss O eO e

N=28N=28 N=44N=44
hPFShPFS (IRC(IRC), months), months
95% CI95% CI

8.448.44
3 063 06--11 1711 17

7.037.03
5 225 22--9 669 6695% CI95% CI 3.063.06--11.1711.17 5.225.22--9.66 9.66 

hPFShPFS (investigator(investigator), months), months
95% CI95% CI

6.706.70
3.883.88--9.729.72

8.058.05
5.785.78--8.90 8.90 

hORhOR (IRC), %(IRC), % 28.628.6 36.436.4
hORhOR (investigator), %(investigator), % 35.735.7 38.638.6
OS, monthsOS, months
95% CI95% CI

15.215.2
9.89 9.89 --

9.799.79
6.936.93--15.4415.44
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Phase III Efficacy ConclusionsPhase III Efficacy Conclusions

•• PHP had a clinically meaningful effect on PHP had a clinically meaningful effect on 
hPFShPFS

–– 5.5 month improvement in the overall study 5.5 month improvement in the overall study 
populationpopulation

–– Statistically significantStatistically significanty gy g

•• OS confounded by significant crossOS confounded by significant cross--overover

•• Consistent PHP treatment effect in Consistent PHP treatment effect in 
–– Investigator and IRC assessmentsInvestigator and IRC assessments

P ti t bP ti t b–– Patient subgroupsPatient subgroups
–– Hepatic response by investigator and IRCHepatic response by investigator and IRC
–– Cross over groupCross over group
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SAFETYSAFETY
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Pooled Safety PopulationPooled Safety Population

StudyStudy NN

PhasePhase 3 PHP Randomized3 PHP Randomized 4242

Phase 3 CrossPhase 3 Cross--over to PHPover to PHP 2828Phase 3 CrossPhase 3 Cross over to PHPover to PHP 2828

Phase 2 Phase 2 5252

Pooled Safety PopulationPooled Safety Population† 121121

55† Combines enrollments of 1 patient who was included in phase 3 then phase 2



Definition of PeriDefinition of Peri-- and Postand Post--Procedure SafetyProcedure Safety

•• PeriPeri--procedureprocedure
Starting within 72 hrs (3 days) of initiation of PHPStarting within 72 hrs (3 days) of initiation of PHP–– Starting within 72 hrs (3 days) of initiation of PHPStarting within 72 hrs (3 days) of initiation of PHP

–– Likely due to device, procedure or direct effect of Likely due to device, procedure or direct effect of 
melphalan infusionmelphalan infusionpp

•• PostPost--procedureprocedure
Starting > 72 hrs (3 days) after initiation of PHPStarting > 72 hrs (3 days) after initiation of PHP–– Starting > 72 hrs (3 days) after initiation of PHPStarting > 72 hrs (3 days) after initiation of PHP

–– Until next PHP or 30 days post previous PHPUntil next PHP or 30 days post previous PHP
–– Likely due to melphalan or delayed effects of PHPLikely due to melphalan or delayed effects of PHPLikely due to melphalan or delayed effects of PHP Likely due to melphalan or delayed effects of PHP 

procedureprocedure
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Treatment ExposureTreatment Exposure

VariableVariable
PooledPooled
N=121N=121

Number of Completed CyclesNumber of Completed Cycles
nn 116116
MedianMedian 3.03.0
RangeRange 11--77

Cumulative DoseCumulative Dose
nn 116116
MedianMedian 449.5449.5
RangeRange 8181--14301430
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Overview of Adverse EventsOverview of Adverse Events

PooledPooled
Phase 3Phase 3

PHP PHP BAC BAC 

n (%)n (%)
N=121N=121 N=42N=42 N=49N=49

AllAll Grade 4Grade 4 AllAll Grade Grade 44 AllAll Grade Grade 44

115115 110110 4040 4040 3131 66AEAE 115 115 
(95.0)(95.0)

110 110 
(90.9)(90.9)

40 40 
((95.2)95.2)

40 40 
((95.2)95.2)

31 31 
((63.3)63.3)

6 6 
(12.2)(12.2)

SeriousSerious AEAE 101 101 
(83 5)(83 5)

8888
(72 7)(72 7)

33 33 
((78 6)78 6)

28 28 
((66 7)66 7)

88
(16 3)(16 3)

1 1 
(2 0)(2 0)Serious Serious AEAE (83.5)(83.5) (72.7)(72.7) ((78.6)78.6) ((66.7)66.7) (16.3)(16.3) (2.0)(2.0)

AE AE Resulting in Resulting in 
DeathDeath

5*5*
(4.1)(4.1) –– 33

(7.1)(7.1) –– –– ––( )( ) ( )( )

AE AE Leading to Drug Leading to Drug 
DiscontinuationDiscontinuation

46 46 
(38.0)(38.0)

24 24 
(19.8)(19.8)

17 17 
((40.5)40.5)

10 10 
((23.8)23.8)

4 4 
(8.2)(8.2)

2 2 
(4.1)(4.1)

58* 1 phase 2 patient; 1 cross* 1 phase 2 patient; 1 cross--over patientover patient



Most Common Adverse Events (>15%) Most Common Adverse Events (>15%) 
PeriPeri-- and Postand Post--procedureprocedure

PooledPooled
NN=121=121

PeriPeri-- and Postand Post--procedureprocedure

Event, n (%)Event, n (%) All Grade 4

ThrombocytopeniaThrombocytopenia 111111 (91.7)(91.7) 95 (78.5)95 (78.5)

NeutropeniaNeutropenia 106106 (87.6)(87.6) 87 (71.9)87 (71.9)pp ( )( ) ( )( )

FebrileFebrile neutropenianeutropenia 22 (18.2)22 (18.2) 9 (7.4)9 (7.4)

AnemiaAnemia 98 (81.0)98 (81.0) 16 (13.2)16 (13.2)

HypoalbuminemiaHypoalbuminemia 46 (38.0)46 (38.0) 00

AST increasedAST increased 40 (33.1)40 (33.1) 11 (9.1)11 (9.1)

LeukopeniaLeukopenia 34 (28 1)34 (28 1) 21 (17 4)21 (17 4)LeukopeniaLeukopenia 34 (28.1)34 (28.1) 21 (17.4)21 (17.4)

HyperbilirubinemiaHyperbilirubinemia 26 (21.5)26 (21.5) 10 (8.3)10 (8.3)

ALT increasedALT increased 25 (20.7)25 (20.7) 2 (1.7)2 (1.7)
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AEs Leading to Death in PHP Development AEs Leading to Death in PHP Development 
Program (Phase I II and III)Program (Phase I II and III)Program (Phase I, II and III)Program (Phase I, II and III)

Tx Tx 
GroupGroup AgeAge SexSex

Cause Cause 
of of DeathDeath

Study Study 
DayDay Cycle Cycle 

CycleCycle
DayDay CommentComment

Prior Whipple’s procedurePrior Whipple’s procedure

Ph2Ph2
001001--038038 6767 MM

GI hemorrhage/ GI hemorrhage/ 
rupturedruptured

R hepatic arteryR hepatic artery
7474 11 7474

Prior Whipple s procedurePrior Whipple s procedure
•• Liver abscess, liver Liver abscess, liver 

dysfunctiondysfunction
•• Renal insufficiencyRenal insufficiency

AspirationAspiration ARDSARDS•• Aspiration,Aspiration, ARDSARDS

Ph3Ph3
001001--006006 5656 MM Hepatic Hepatic failurefailure 4242 11 2929

Disease burden (>90%)Disease burden (>90%)
•• HepatoHepatorenal syndromerenal syndrome
•• MyelosuppressionMyelosuppressionMyelosuppressionMyelosuppression

Ph3Ph3
001001--010010 6262 MM Gastric Gastric 

perforation perforation 151151 22 1818
Melphalan infused during Melphalan infused during 
hepatic artery spasm, refluxhepatic artery spasm, reflux

•• With bleedingWith bleeding

Ph3Ph3
009009--650650 5454 FF Streptococcal Streptococcal 

sepsissepsis 6060 22 1313
G4 hypoxia, G3 anemia, G4 hypoxia, G3 anemia, 
G4 thrombocytopenia, G4 thrombocytopenia, 
G4 neutropeniaG4 neutropenia

•• Mouth infection herpesMouth infection herpes

60

Ph3Ph3
012012--360360 6666 MM Neutrophil Neutrophil 

count decreasedcount decreased 9494 22 4040
•• Mouth infection herpes Mouth infection herpes 
simplexsimplex

•• Pulmonary Pulmonary edemaedema



Review Additional TreatmentReview Additional Treatment--related Deathsrelated Deaths
from FDA Analysisfrom FDA Analysisfrom FDA Analysisfrom FDA Analysis

Tx Tx 
GroupGroup AgeAge SexSex

Cause Cause 
of of DeathDeath

Study Study 
DayDay Cycle Cycle 

CycleCycle
DayDay CommentComment

Cerebral PDCerebral PD

Ph3Ph3
001001--024024 3131 MM

Cerebral PDCerebral PD
FDA  FDA  

hemorrhagichemorrhagic
brain lesions + brain lesions + 
thrombocytothrombocyto--

499499 22 3838
PD D30 brain and liverPD D30 brain and liver
•• G4 thrombocytopeniaG4 thrombocytopenia
•• Bleeding in brain metBleeding in brain metthrombocytothrombocyto--

peniapenia
gg

•• Prior Prior oxaliplatinoxaliplatin, , 
irinotecanirinotecan

Ph2Ph2
001001--023023 6666 MM

Hepatic PDHepatic PD
FDA Hepatic FDA Hepatic 

failurefailure
5252 11 5252

•• 20+ liver 20+ liver metsmets at at 
baseline and baseline and 
encephalopathyencephalopathy

•• hPDhPD D52 with G4 D52 with G4 
bili bibili bibilirubinbilirubin

Ph3Ph3
001001--005005 4444 FF

Hepatic  PDHepatic  PD
FDA Hepatic FDA Hepatic 

failurefailure 124124 22 5252

•• 60% liver involved at BL60% liver involved at BL
•• Massive Massive hPDhPD D41, D41, 

ascitesascites
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001001 005005 failurefailure ascitesascites
•• Died with G3 bilirubinDied with G3 bilirubin



Timeline of Treatment Related DeathsTimeline of Treatment Related Deaths
P ti t IDP ti t IDPatient ID:Patient ID:
Hepatic failureHepatic failure

A/001A/001--023023
Hepatic failureHepatic failure

B/001B/001--006006

XX
XX

Hepatic failureHepatic failure
C/001C/001--005005

RHA hemorrhageRHA hemorrhage
D/001D/001--038038

GI perforationGI perforation
E/001E/001--010010

XX
XX

XXE/001E/001--010010
Streptococcal sepsisStreptococcal sepsis

F/009F/009--650650
Hemorrhage/bone marrow failureHemorrhage/bone marrow failure

G/001G/001--024024
Neutropenia/thrombocytopeniaNeutropenia/thrombocytopenia

XX
XX

XX

20052005 20062006 20072007 20082008 20092009 20102010

p y pp y p
H/012H/012--360360 XX

Ph  2 Filt  Ph  2 Filt  

ProtocolProtocol

Brain MRIBrain MRI
Liver biopsy &Liver biopsy &

bleeding riskbleeding risk
Whipple, PPI, Endoscopy,Whipple, PPI, Endoscopy,
DxDx/Tx spasm/Tx spasm

Phase 2 Filter Phase 2 Filter 
ChangeChange

Phase 3Phase 3
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AmendmentsAmendments Reversal of postReversal of post--coagulopathycoagulopathy..
Add nonAdd non--NCI sitesNCI sites



Most Common SAEs (≥5%)Most Common SAEs (≥5%)

n (%)n (%)
PooledPooled
N=121N=121

PeriPeri
N=121N=121

PostPost
N=121N=121

NeutropeniaNeutropenia 71 (71 (58.7)58.7) 00 71 (71 (58.7)58.7)

ThrombocytopeniaThrombocytopenia 62 (62 (51.2)51.2) 9 (9 (7.4)7.4) 60 (60 (49.6)49.6)

Febrile neutropeniaFebrile neutropenia 20 (20 (16.5)16.5) 00 20 (20 (16.5)16.5)

AnemiaAnemia 13 (13 (10 7)10 7) 2 (2 (1 7)1 7) 12 (12 (9 9)9 9)AnemiaAnemia 13 (13 (10.7)10.7) 2 (2 (1.7)1.7) 12 (12 (9.9)9.9)

HyperbilirubinemiaHyperbilirubinemia 7 (7 (5.8)5.8) 1 (1 (0.8)0.8) 6 (6 (5.0)5.0)
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Hospitalization Hospitalization 

PooledPooled
N=121N=121

ReasonReason % Patients% Patients
Median DurationMedian Duration

(Days)(Days)

For procedureFor procedure 100100 44

Total duration of Total duration of 29 829 8 5 55 5prolongation due to AEprolongation due to AE 29.829.8 5.55.5

ReRe--hospitalizationhospitalization for AEfor AE 51.251.2 55
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Most Common AEs Leading toMost Common AEs Leading to
Treatment DiscontinuationTreatment Discontinuation

Pooled Pooled 

Treatment DiscontinuationTreatment Discontinuation

n (%)n (%) NN=121=121

Any AE resulting in drug discontinuation 46 (38.0)

Thrombocytopenia 19 (15.7)

Neutropenia 9 (7 4)Neutropenia 9 (7.4)

Hyperbilirubinemia 5 (4.1)
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Cycle Delays and Dose ReductionsCycle Delays and Dose Reductions

Patients with >1 cycle PHP Patients with >1 cycle PHP 
PooledPooled
N=92N=92

Any cycle delayed, % patientsAny cycle delayed, % patients 57.657.6

Median, daysMedian, days 66

•• Dose reductions in 23 1% (28/121)Dose reductions in 23 1% (28/121)

yy

Dose reductions in 23.1% (28/121)Dose reductions in 23.1% (28/121)

•• Reasons: thrombocytopenia, neutropeniaReasons: thrombocytopenia, neutropenia
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Most Common Adverse Events (>15%) Most Common Adverse Events (>15%) 
PeriPeri-- and Postand Post--procedureprocedure

n (%)n (%)

Peri PooledPeri Pooled
NN=121=121

Post PooledPost Pooled
N=121N=121

All Grade 4 AllAll GradeGrade 44

PeriPeri-- and Postand Post--procedureprocedure

n (%)n (%) All Grade 4 AllAll GradeGrade 4 4 

ThrombocytopeniaThrombocytopenia 89 (73.6)89 (73.6) 53 (43.8)53 (43.8) 97 (80.2)97 (80.2) 81 (66.9)81 (66.9)

NeutropeniaNeutropenia 5 (4.1)5 (4.1) 00 105 (86.8)105 (86.8) 87 (71.9)87 (71.9)

FebrileFebrile neutropenianeutropenia 00 00 22 (18.2)22 (18.2) 9 (7.4)9 (7.4)

AnemiaAnemia 75 (62.0)75 (62.0) 8 (6.6)8 (6.6) 71 (58.7)71 (58.7) 6 (5.0)6 (5.0)

HypoalbuminemiaHypoalbuminemia 43 (35.5)43 (35.5) 00 7 (5.8)7 (5.8) 00

AST increasedAST increased 30 (24.8)30 (24.8) 8 (6.6)8 (6.6) 16 (13.2)16 (13.2) 2 (1.7)2 (1.7)

LeukopeniaLeukopenia 3 (2.5)3 (2.5) 00 34 (28.1)34 (28.1) 20 (16.5)20 (16.5)

HyperbilirubinemiaHyperbilirubinemia 17 (14.0)17 (14.0) 22 (1.7)(1.7) 18 (14.9)18 (14.9) 10 (8.3)10 (8.3)

ALT increasedALT increased 12 (9 9)12 (9 9) 1 (0 8)1 (0 8) 14 (11 6)14 (11 6) 1 (0 8%)1 (0 8%)
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ALT increasedALT increased 12  (9.9)12  (9.9) 1 (0.8)1 (0.8) 14 (11.6)14 (11.6) 1 (0.8%)1 (0.8%)



Adverse Events of Special InterestAdverse Events of Special Interest

•• Cardiovascular toxicityCardiovascular toxicity

•• CNSCNS

•• NephrotoxicityNephrotoxicityNephrotoxicityNephrotoxicity

•• Hepatotoxicity Hepatotoxicity 

•• GI toxicityGI toxicity

BleedingBleeding•• BleedingBleeding
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Cardiovascular SafetyCardiovascular Safety
•• 6 arrhythmias in pooled database6 arrhythmias in pooled database

–– 3 were transient sinus tachycardias3 were transient sinus tachycardias
–– There were 2 AF, 1 VT, all transient and resolvedThere were 2 AF, 1 VT, all transient and resolved

•• 2 at filter opening2 at filter opening
•• all cardiovertedall cardioverted

–– VT led to patient withdrawalVT led to patient withdrawal
N l tN l t–– No long term consequencesNo long term consequences

•• 7 ischemic7 ischemic--type events included troponin elevationstype events included troponin elevations
–– 1 acute non1 acute non--TT--wave MI (cycle 1) + grade 4 troponinwave MI (cycle 1) + grade 4 troponin1 acute non1 acute non TT wave MI (cycle 1)  grade 4 troponin wave MI (cycle 1)  grade 4 troponin 

•• 4 cycles, withdrawn for Vtach see above4 cycles, withdrawn for Vtach see above
–– 2 cases of troponin elevations with EKG changes 2 cases of troponin elevations with EKG changes -- all resolvedall resolved
–– 4 cases of troponin elevations with no EKG changes 4 cases of troponin elevations with no EKG changes -- all resolvedall resolved

•• Cardiac Cardiac events did not lead to cumulative or clinically events did not lead to cumulative or clinically 
relevant myocardial relevant myocardial damage damage 

P iP i i d l i l b l f hi d l i l b l f h
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–– Patients Patients received multiple subsequent cycles after the received multiple subsequent cycles after the eventevent



CNS Ischemic EventsCNS Ischemic Events

•• There were 4 cerebral infarct eventsThere were 4 cerebral infarct events
–– 3 infarcts leading to withdrawal3 infarcts leading to withdrawal
–– 1 associated with brain metastases, occurring  1 associated with brain metastases, occurring  

late, after PDlate, after PD

•• There were 3 TIAThere were 3 TIA--type events, all resolved, type events, all resolved, 
with no withdrawalswith no withdrawals

•• Timing can be on D1 or postTiming can be on D1 or post--procedureprocedure
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NephrotoxicityNephrotoxicity

•• No evidence that hypotension led to severe No evidence that hypotension led to severe 
renal toxicity in any patientrenal toxicity in any patient

•• 3 patients with renal failure AEs3 patients with renal failure AEs
–– Temporally dissociated from procedureTemporally dissociated from procedurep y pp y p
–– Patients Ph3 001Patients Ph3 001--006 and 001006 and 001--024, Ph2 001024, Ph2 001--038038
–– Late events during multiLate events during multi--organ failure, death due organ failure, death due 

to other causesto other causesto other causesto other causes

•• No evidence of worsening renal function with No evidence of worsening renal function with 
repeated coursesrepeated coursesrepeated coursesrepeated courses
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HepatotoxicityHepatotoxicity

•• All intraAll intra--arterial liverarterial liver--directed therapies have directed therapies have 
liver toxicityliver toxicity

•• High dose melphalan for High dose melphalan for myeloablationmyeloablation and and 
IHP is associated with liver toxicityIHP is associated with liver toxicityyy

•• All liverAll liver--related deaths had >50% tumor related deaths had >50% tumor 
burden at baseline andburden at baseline and hPDhPD prior to deathprior to deathburden at baseline and burden at baseline and hPDhPD prior to deathprior to death

•• Careful patient selection, laparoscopy & Careful patient selection, laparoscopy & 
biopsy if tumor burden >50% has preventedbiopsy if tumor burden >50% has preventedbiopsy if tumor burden >50% has prevented biopsy if tumor burden >50% has prevented 
further deaths further deaths 

N id f l ti li dN id f l ti li d
72

•• No evidence of cumulative liver damageNo evidence of cumulative liver damage



Overview of Hepatic Adverse Events Overview of Hepatic Adverse Events 

(%)(%)
PooledPooled
N 121N 121n (%)n (%) N=121N=121

Hepatic AEHepatic AE 53 (43.8)53 (43.8)

Grade 4Grade 4 18 (14.9)18 (14.9)

SAESAE 11 (11 (9.1)9.1)

Leading to treatment discontinuationLeading to treatment discontinuation 7 (5.8)7 (5.8)

Resulting in deathResulting in death 1 (0 8)1 (0 8)Resulting in deathResulting in death 1 (0.8)1 (0.8)
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Gastrointestinal Gastrointestinal ToxicityToxicity

Category n (%)
Pooled
N=121

Peri
N=121

Post
N=121Category, n (%) N 121 N 121 N 121

Any gastrointestinal event 31 (25.6) 9 (7.4) 28 (23.1)

Ulcers gastritisUlcers, gastritis, 
perforations, bleeds 13 (10.7) 2 (1.7) 11 (9.1)

Pancreatitis, cholecystitis 6 (5.0) 2 (1.7) 5 (4.1)Pancreatitis, cholecystitis 6 (5.0) 2 (1.7) 5 (4.1)
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BleedingBleeding

•• There is risk of bleeding during the procedure There is risk of bleeding during the procedure 
due todue to

–– AnticoagulationAnticoagulation
–– Filter sequestration of plateletsFilter sequestration of platelets

•• There is an additional risk due to There is an additional risk due to 
thrombocytopenia from melphalanthrombocytopenia from melphalan--induced induced 
bone marrow toxicitybone marrow toxicitybone marrow toxicitybone marrow toxicity

•• PHP requires diligent reversal of PHP requires diligent reversal of 
ti l ti l it i dti l ti l it i danticoagulation, close monitoring and anticoagulation, close monitoring and 

transfusion as requiredtransfusion as required
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Overview of Bleeding Events Overview of Bleeding Events 

Event, n (%)Event, n (%)
PooledPooled
N=121N=121

Bleeding Bleeding AE*AE* 16 (13.2)16 (13.2)

GradeGrade 44 3 (2.5)3 (2.5)Grade Grade 44 3 (2.5)3 (2.5)

SeriousSerious 10 (8.3)10 (8.3)

( )( )Leading to hospitalizationLeading to hospitalization 9 (7.4)9 (7.4)

Leading Leading to to treatment treatment discontinuationdiscontinuation 4 (3.3)4 (3.3)

Resulting Resulting in in death**death** 1 (0.8)1 (0.8)

76**Ph2 patient 001**Ph2 patient 001--038 R hepatic artery hemorrhage (prior Whipple’s) no thrombocytopenia038 R hepatic artery hemorrhage (prior Whipple’s) no thrombocytopenia

** omits 3 patients: Ph2 001omits 3 patients: Ph2 001--006 urethral hemorrhage pre006 urethral hemorrhage pre--PHP; Ph3 001PHP; Ph3 001--013 subcapsular 013 subcapsular 
hepatic bleed and hepatic bleed and 009009--650 vaginal hemorrhage 650 vaginal hemorrhage in PV database onlyin PV database only



REMSREMS

77



Learnings Incorporated into TrainingLearnings Incorporated into Training

•• Risk of hepatic failure Risk of hepatic failure 
–– Added diagnostic laparoscopy for patients with 50% of their Added diagnostic laparoscopy for patients with 50% of their 

li l d b tli l d b tliver replaced by tumorliver replaced by tumor

•• Risk of gastrointestinal toxicityRisk of gastrointestinal toxicity
–– Exclude patients with prior surgeries that could potentially Exclude patients with prior surgeries that could potentially 

affect normal hepatic biliary/vascular anatomy affect normal hepatic biliary/vascular anatomy 
•• e.g., Whipple’s e.g., Whipple’s procedureprocedure

Endoscopy of patients with history of peptic ulcer diseaseEndoscopy of patients with history of peptic ulcer disease–– Endoscopy of patients with history of peptic ulcer diseaseEndoscopy of patients with history of peptic ulcer disease
–– Added procedures for diagnosing and treating hepatic Added procedures for diagnosing and treating hepatic 

artery spasm before melphalan infusionartery spasm before melphalan infusion
–– Use of IA NTG to prevent melphalan refluxUse of IA NTG to prevent melphalan reflux
–– Caution for placement of catheters and infusing melphalan Caution for placement of catheters and infusing melphalan 

due to inflammation or injury to nearby tissues and organs due to inflammation or injury to nearby tissues and organs 
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LearningsLearnings Incorporated into Training (Incorporated into Training (con’tcon’t))

•• Risk Risk of hemorrhageof hemorrhage
–– Added brain MRI to detect active intracranial metastases or Added brain MRI to detect active intracranial metastases or 

brain lesionsbrain lesionsbrain lesionsbrain lesions
–– Hormonal suppression in premenopausal womenHormonal suppression in premenopausal women

•• Risk of thrombocytopeniaRisk of thrombocytopenia•• Risk of thrombocytopenia Risk of thrombocytopenia 
–– Can lead to bleedingCan lead to bleeding
–– Managed with transfusionsManaged with transfusions

•• Risk of anemia Risk of anemia 
–– Managed Managed by RBC transfusion, by RBC transfusion, erythropoeitinerythropoeitingg y ,y , y py p
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Mitigating Consequences of NeutropeniaMitigating Consequences of Neutropenia

•• Neutropenia and febrile neutropenia Neutropenia and febrile neutropenia 
–– Requires prophylactic growth factor supportRequires prophylactic growth factor supportRequires prophylactic growth factor supportRequires prophylactic growth factor support

•• New recommendation based on 20% risk of New recommendation based on 20% risk of 
complicated neutropeniacomplicated neutropenia
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Mitigating Risks of CV Complications Mitigating Risks of CV Complications 

•• Patient selectionPatient selection
–– NYHA classification 1 onlyNYHA classification 1 only

Normal baseline ECG echo andNormal baseline ECG echo and troponinstroponins–– Normal baseline ECG, echo and Normal baseline ECG, echo and troponinstroponins

•• PrePre--procedural monitoring and managementprocedural monitoring and management
–– Adequate fluid preAdequate fluid pre--load prior to balloon inflationload prior to balloon inflationAdequate fluid preAdequate fluid pre load prior to balloon inflationload prior to balloon inflation
–– 1212--lead ECG prior to hydration, morning of procedurelead ECG prior to hydration, morning of procedure
–– Continuous BP monitoring, Continuous BP monitoring, vasopressorvasopressor response test response test 

VasopressorsVasopressors to keep MAP >65 mmHgto keep MAP >65 mmHg–– VasopressorsVasopressors to keep MAP >65 mmHgto keep MAP >65 mmHg

•• PostPost--procedural monitoring and managementprocedural monitoring and management
ECG within 2 hours and daily until hospital dischargeECG within 2 hours and daily until hospital discharge–– ECG within 2 hours and daily until hospital dischargeECG within 2 hours and daily until hospital discharge

–– EchosEchos prior to each PHP cycle and 30 days after prior to each PHP cycle and 30 days after 
last PHPlast PHP
TroponinsTroponins at end of PHP q6h for 24 hoursat end of PHP q6h for 24 hours
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–– TroponinsTroponins at end of PHP, q6h for 24 hours, at end of PHP, q6h for 24 hours, 
daily until dischargedaily until discharge



Elements of the ETASU Melblez Kit REMSElements of the ETASU Melblez Kit REMS

•• Medication guide, communication plan Medication guide, communication plan 

•• Hospital qualification and certificationHospital qualification and certification
–– Appropriate equipmentAppropriate equipment

Qualified procedure teamQualified procedure team–– Qualified procedure teamQualified procedure team

•• Prescriber certificationPrescriber certification
–– Interventional radiologist, surgical oncologist, Interventional radiologist, surgical oncologist, 

anesthesiologist, perfusionistanesthesiologist, perfusionist

•• Restricted distribution to certified hospitalsRestricted distribution to certified hospitals
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Elements of the ETASU Melblez Kit REMS Elements of the ETASU Melblez Kit REMS ––
Training ProgramTraining ProgramTraining ProgramTraining Program

•• Mandatory training of entire procedural teamMandatory training of entire procedural team

•• Based on experience gained in the development Based on experience gained in the development 
programprogram

•• Education about risks, causes and management Education about risks, causes and management 
due to procedure and myelosuppressiondue to procedure and myelosuppression

•• ThreeThree--stage process: stage process: 
–– Didactic classroom training with experienced teamDidactic classroom training with experienced teamg pg p
–– Video of procedure, emphasis on team coordination Video of procedure, emphasis on team coordination 

and communicationand communication
–– Hands on experiential training for initial casesHands on experiential training for initial cases
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Benefit/Risk SummaryBenefit/Risk Summary

•• Key Key BenefitsBenefits
–– Compelling disease control in a rare, rapidly fatal disease Compelling disease control in a rare, rapidly fatal disease 

with limited treatment options and no approved therapieswith limited treatment options and no approved therapiesp pp pp pp p
–– Consistent efficacy across subgroupsConsistent efficacy across subgroups
–– Primary efficacy supported by secondary endpointsPrimary efficacy supported by secondary endpoints
–– Overall survival analysis confounded by substantial efficacy Overall survival analysis confounded by substantial efficacy y y yy y y

of PHP in cross over patientsof PHP in cross over patients

•• Key RisksKey Risks
–– Complex procedure with significant but manageable Complex procedure with significant but manageable 

procedure related toxicityprocedure related toxicity
–– Significant Significant myelosuppressionmyelosuppression due to high dose melphalandue to high dose melphalan

T l d li i i i h hT l d li i i i h h–– Treatment related mortality is consistent with other Treatment related mortality is consistent with other 
aggressive treatments for rapidly fatal cancersaggressive treatments for rapidly fatal cancers

–– Careful patient selection, close monitoring and aggressive Careful patient selection, close monitoring and aggressive 
intervention for toxicity necessary to mitigate riskintervention for toxicity necessary to mitigate risk
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Clinical PerspectiveClinical Perspective
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M lbl KitM lbl KitMelblez Kit Melblez Kit 
for Ocular Melanomafor Ocular Melanoma

FDA Oncologic Drugs FDA Oncologic Drugs 
Ad i C itt M tiAd i C itt M tiAdvisory Committee MeetingAdvisory Committee Meeting

Delcath Systems, Inc.Delcath Systems, Inc.
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Overall PFS by Baseline ExtraOverall PFS by Baseline Extra--Hepatic Lesion Hepatic Lesion 
Status ITTStatus ITT (April 2010)(April 2010)Status ITT Status ITT (April 2010)(April 2010)

ExtraExtra--hepatic lesionshepatic lesions

Randomized Randomized 
to to PHPPHP
N=44N=44

Randomized Randomized 
to to BACBAC
N=49N=49

Hazard Hazard RatioRatio
Interaction Interaction 

pp--valuevalueEstimateEstimate (95%(95% CI)CI)ExtraExtra hepatic lesionshepatic lesions N 44N 44 N 49N 49 pp valuevalueEstimateEstimate (95% (95% CI)CI)

% patients with PFS event% patients with PFS event 88.288.2 95.295.2 0.340.34 (0.17, (0.17, 
0.68)0.68) 0.88210.8821

Median PFS,Median PFS, monthsmonths 6.546.54 1.711.71Median PFS,Median PFS, monthsmonths
(95% CI) (95% CI) 

6.546.54
(2.27(2.27, 7.16), 7.16)

1.711.71
(1.41(1.41, 2.69), 2.69)

Liver lesions onlyLiver lesions only

(0 21(0 21% patients with PFS event% patients with PFS event 85.285.2 100100 0.360.36 (0.21, (0.21, 
0.64)0.64)

Median PFS,Median PFS, monthsmonths
(95% CI) (95% CI) 

4.674.67
(3.22(3.22, 8.61), 8.61)

1.641.64
((1.41, 2.33)1.41, 2.33)
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PK Sampling SitesPK Sampling Sites
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Phase III Phase III –– Mean Concentration Mean Concentration ––
Time ProfilesTime ProfilesTime ProfilesTime Profiles
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Systemic Exposure: Comparison with Systemic Exposure: Comparison with 
Published DataPublished Data
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Exposure: Comparison with Published DataExposure: Comparison with Published Data
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OS by Baseline ExtraOS by Baseline Extra--Hepatic Lesion Hepatic Lesion StatusStatus
ITT ITT Ocular (June 2012)Ocular (June 2012)( )( )

ExtraExtra--hepatic lesionshepatic lesions

Randomized Randomized 
to to PHPPHP
N=39N=39

Randomized Randomized 
to to BACBAC
N=44N=44

Hazard Hazard RatioRatio
Interaction Interaction 

pp--valuevalueEstimateEstimate (95% (95% CI)CI)
0.60400.6040

Baseline extraBaseline extra--hepatic lesions hepatic lesions 
Patients who died n/m (%)Patients who died n/m (%) 16/16 (100.0)16/16 (100.0) 15/18 (83.3)15/18 (83.3) 1.151.15 (0.57, 2.35)(0.57, 2.35)

Median (95% CI) time to Median (95% CI) time to 10.25 10.25 9.59 9.59 ( )( )
death (months)death (months) (6.44, 16.00)(6.44, 16.00) (4.07, 13.04)(4.07, 13.04)
Minimum time to death Minimum time to death 
(months)(months) 0.90.9 1.81.8

Maximum time to deathMaximum time to death 24 424 4 42 342 3Maximum time to death Maximum time to death 
(months)(months) 24.424.4 42.3+42.3+

Baseline hepatic lesions only Baseline hepatic lesions only 
Patients who died n/m (%)Patients who died n/m (%) 23/23 (100.0)23/23 (100.0) 21/26 (80.8)21/26 (80.8) 1.471.47 (0.81, 2.68)(0.81, 2.68)

Median (95% CI) time toMedian (95% CI) time to 9 799 79 10 6410 64Median (95% CI) time to Median (95% CI) time to 
death (months)death (months)

9.79 9.79 
(5.22, 13.60)(5.22, 13.60)

10.64 10.64 
(3.81, 16.53)(3.81, 16.53)

Minimum time to death Minimum time to death 
(months)(months) 2.02.0 1.11.1

Maximum time to deathMaximum time to death

E-114

Maximum time to death Maximum time to death 
(months)(months) 28.828.8 67.3+67.3+



BAC BAC hPFShPFS: Liver: Liver--directed Therapies vs. directed Therapies vs. 
Systemic vs No TherapySystemic vs No TherapySystemic vs. No TherapySystemic vs. No Therapy

TACE/SIRT Systemic No therapy TACE/SIRT 
BAC
N=15

Systemic 
BAC
N=24

py
BAC
N=10

Median hPFS months 2 69 1 64 1 61Median hPFS, months
95% CI

2.69 
1.38-9.30

1.64 
1.28-2.92

1.61 
1.35-2.30

P-value from log-rank test 0.46

Hazard ratio vs. no therapy
95% CI

0.56 
0.21-1.53

0.82
0.33-2.01
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hPFShPFS Before and After Crossover (n=28)Before and After Crossover (n=28)
Investigator, ITTInvestigator, ITTg ,g ,
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Troponin PerspectiveTroponin Perspective

•• Cardiovascular sequelae have been minimalCardiovascular sequelae have been minimal

•• There have been some cardiovascular eventsThere have been some cardiovascular eventsThere have been some cardiovascular events There have been some cardiovascular events 
and, given the benefit of PHP, they are not and, given the benefit of PHP, they are not 
disproportionally highdisproportionally high

•• TroponinsTroponins are not a specific marker for infarctionare not a specific marker for infarction
–– Elevated in marathon runnersElevated in marathon runners

•• Troponin elevations appeared commonly but Troponin elevations appeared commonly but 
clinically meaningful sequelae are uncommonclinically meaningful sequelae are uncommon

•• There is little if anything to be gained from There is little if anything to be gained from 
considering considering troponinstroponins in isolationin isolation
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Hypotension and Cardiac EventsHypotension and Cardiac Events

•• EXAMPLE: Patient 600EXAMPLE: Patient 600——73 year73 year--old maleold male
–– History of History of hyperlipidemiahyperlipidemia
–– No history of coronary artery diseaseNo history of coronary artery diseaseNo history of coronary artery diseaseNo history of coronary artery disease

•• HypertensionHypertension
•• DysrhythmiaDysrhythmia

–– Ocular melanomaOcular melanomaOcular  melanomaOcular  melanoma
–– Perfusion #1 Dec. 17, 2008Perfusion #1 Dec. 17, 2008
–– ECGsECGs

•• Dec 16,Dec 16, ’’08: (Pre Rx) Inverted08: (Pre Rx) Inverted ““TT”” waves in lead IIIwaves in lead IIIDec 16, Dec 16, 08: (Pre Rx) Inverted 08: (Pre Rx) Inverted TT waves in lead IIIwaves in lead III
•• Dec 17, after low perfusion: rate 104, inferior Dec 17, after low perfusion: rate 104, inferior ““TT”” waves waves 

more invertedmore inverted
•• Dec 18Dec 18--20: similar to Dec. 16 (fluctuations of 20: similar to Dec. 16 (fluctuations of ““TT”” wave in wave in ((

a single lead (lead III)a single lead (lead III)——read as read as ““normalnormal””
–– Echo Dec 18: EF 55Echo Dec 18: EF 55--60% (normal)60% (normal)

Di i f MI l th b i f t iDi i f MI l th b i f t i
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•• Diagnosis of MI only on the basis of troponinDiagnosis of MI only on the basis of troponin



Hypotension and Cardiac EventsHypotension and Cardiac Events

•• EXAMPLE: Patient 600EXAMPLE: Patient 600——73 year73 year--old maleold male
–– Diagnosis of MI on the basis of troponin!Diagnosis of MI on the basis of troponin!

•• ECG/Echo changes do not meet criteria for MIECG/Echo changes do not meet criteria for MIECG/Echo changes do not meet criteria for MIECG/Echo changes do not meet criteria for MI

–– Cycle 1 Dec 17, 2008; troponin elevatedCycle 1 Dec 17, 2008; troponin elevated
–– Cycle 2 Jan 27, 2009; Fluid overloadCycle 2 Jan 27, 2009; Fluid overloadCycle 2 Jan 27, 2009; Fluid overloadCycle 2 Jan 27, 2009; Fluid overload
–– Cycle 3 Mar 17, 2009; Fluid overloadCycle 3 Mar 17, 2009; Fluid overload
–– Cycle 4 May 6, 2009; WideCycle 4 May 6, 2009; Wide--complex tachycardia reported on complex tachycardia reported on 

anesthesia strips, but tracings not available for review; anesthesia strips, but tracings not available for review; p gp g
PHP abortedPHP aborted

–– Patient expired on Dec. 23, 2010 (21 months after last PHP)Patient expired on Dec. 23, 2010 (21 months after last PHP)
–– There were no other known cardiac concernsThere were no other known cardiac concerns
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IVC VenogramIVC Venogram

•• Turn off pumpTurn off pump
•• Shoot IVCShoot IVC venogramvenogram•• Shoot IVC Shoot IVC venogramvenogram
•• Back filling of Back filling of 

hepatic veinshepatic veinspp
‒‒ Left usually Left usually 

does not filldoes not fill
•• No leak around No leak around 

cranial balloon cranial balloon 
into right atriuminto right atriumgg

•• Shows isolation Shows isolation 
of hepatic of hepatic 

ttvenous returnvenous return
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Reasons for Discontinuation by CycleReasons for Discontinuation by Cycle

CycleCycle
Reason,Reason, n (%)n (%)

Pooled, N=121Pooled, N=121
11

N=116N=116
22

N=92N=92
33

N=60N=60
44

N=26N=26
55

N=6N=6
66

N=3N=3
AllAll 24 (24 (20.7)20.7) 32 (32 (34.8)34.8) 34 (34 (56.7)56.7) 20 (20 (76.9)76.9) 3 (3 (50.0)50.0) 2 (2 (66.7)66.7)(( )) (( )) (( )) (( )) (( )) (( ))

DeathDeath 00 00 00 00 00 00
PDPD 7 (7 (6.0)6.0) 22 (22 (23.9)23.9) 8 (8 (13.3)13.3) 2 (2 (7.7)7.7) 00 00

HepaticHepatic 3 (3 (2.6)2.6) 12 (12 (13.0)13.0) 3 (3 (5.0)5.0) 1 (1 (3.8)3.8) 00 00
E tE t H tiH ti 4 (4 (3 4)3 4) 10 (10 (10 9)10 9) 5 (5 (8 3)8 3) 1 (1 (3 8)3 8) 00 00ExtraExtra--HepaticHepatic 4 (4 (3.4)3.4) 10 (10 (10.9)10.9) 5 (5 (8.3)8.3) 1 (1 (3.8)3.8) 00 00

AEAE 11 (11 (9.5)9.5) 7 (7 (7.6)7.6) 17 (17 (28.3)28.3) 2 (2 (7.7)7.7) 00 00
Investigator Investigator opinionopinion 00 00 5 (5 (8.3)8.3) 1 (1 (3.8)3.8) 2 (2 (33.3)33.3) 00
Lost to followLost to follow--upup 00 00 00 00 00 00
Completed 4 Completed 4 CyclesCycles 00 00 00 15 (57.7)15 (57.7) 00 00
Completed 6 Completed 6 CyclesCycles 00 00 00 00 00 2 (2 (66.7)66.7)
Withdrew Withdrew ConsentConsent 1 (1 (0.9)0.9) 00 1 (1 (1.7)1.7) 00 00 00
OtherOther 3 (3 (2 6)2 6) 1 (1 (1 1)1 1) 3 (3 (5 0)5 0) 00 1 (1 (16 7)16 7) 00OtherOther 3 (3 (2.6)2.6) 1 (1 (1.1)1.1) 3 (3 (5.0)5.0) 00 1 (1 (16.7)16.7) 00
UnknownUnknown 2 (2 (1.7)1.7) 2 (2 (2.2)2.2) 00 00 00 00
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Median Median hPFShPFS (IRC) by # of Cycles Received(IRC) by # of Cycles Received
(April 2010)(April 2010)(April 2010)(April 2010)

Median hPFS, 
Months (95% CI)

Randomized to PHP
N=44

Crossover to PHP
N=28

Total PHP
N=72

Overall 7.03 
(5.22, 9.66)

8.44 
(3.06, 11.17)

8.05 
(5.22, 9.72)

0 2.63 
(0.89, 6.44)

1.45 
(, )

1.86 
(0.89, 6.44)( , ) (, ) ( , )

1 5.72 
(1.22, 10.05)

12.12 
(1.38, 12.12)

10.05 
(1.22, 12.12)

2 3.22 
(1 41 5 22)

4.27 
(2 07 10 15)

3.22 
(2 07 4 99)(1.41, 5.22) (2.07, 10.15) (2.07, 4.99)

3 8.15 
(6.11, 12.58)

11.17 
(8.34, )

8.34 
(6.54, 12.58)

4 8.05 - 15.284 8.05 
(6.34, 15.28) (8.44, )

15.28 
(6.34, )

5 9.61 
(8.77, 10.45) - 9.61 

(8.77, 10.45)
11 30 9 72 10 51
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6 11.30 
(, )

9.72 
(, )

10.51 
(9.72, 11.30)


