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	Abbreviation
	Definition

	AE 
	Adverse event

	ALT 
	Alanine aminotransferase

	AST 
	Aspartame aminotransferase

	BW 
	Body weight

	CO 
	Clinical observation

	CPT-11
	Unencapsulated irinotecan

	CR 
	Complete response

	CBR 
	Clinical benefit response

	CL 
	Clearance

	Cmax 
CT
	Highest concentration determined in the measuring interval
Computed Tomography [scan]

	CTC 
	Common terminology criteria

	CTCAE 
	Common terminology criteria for adverse events

	DLT 
	Dose-limiting toxicity

	ECOG PS
	Eastern Cooperative Oncology Group Performance Status

	EPR
	Enhanced permeability and retention

	FC 
	Food consumption

	5-FU 
GCP
	5-Fluorouracil
Good Clinical Practice

	GLP 
	Good Laboratory Practice

	IV 
	Intravenous

	LV 
	Leucovorin

	LLOQ 
	Lowest limit of quantification

	MTD 
	Maximum tolerated dose

	MRT 
NAPOLI
	Mean residence time
Nal-IRI + 5-FU + Leucovorin

	nal-IRI
NCCN
	Irinotecan liposome injection/Nanoliposomal Irinotecan
National Comprehensive Cancer Network

	NCI
	National Cancer Institute

	ORR 
OS
	Objective response rate
Overall Survival

	PK
	Pharmacokinetics

	PR 
	Partial response

	PRO 
	Patient reported outcomes

	Q2W
	Every 2 weeks

	Q3W
	Every 3 weeks

	RECIST 
	Response evaluation criteria in solid tumors

	SCID mice 
	Severe Combined Immune Deficiency mice

	SD rat 
	Sprague-Dawley rat

	T½ 
	Elimination half-life

	Vss 
	Mean volume of distribution at steady-state
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	Institution/Affiliation:
	Virginia Mason Medical Center

	Protocol Title:
	Alternating neoadjuvant Gemcitabine-Nab-Paclitaxel and nal-IRI with 5-Fluorouracil and folinic acid (Leucovorin) regimens in resectable and borderline resectable pancreatic cancer


	Phase of Development:
	Ib

	Trial Locations:
	Virginia Mason

	Number of sites:
	1

	Patient Population:
	Resectable/borderline resectable pancreatic cancer

	Estimated Number of Patients:
	30 patients ( 15 resectable/15 borderline resectable)

	Primary Objectives:
	Safety, tolerability, and feasibility of gemcitabine-nab paclitaxel alternating with nal-IRI/5FU/leucovorin (NAPOLI) in de novo resectable and borderline resectable pancreatic cancer 

	Secondary Objectives:
	Obtain preliminary data on the relative efficacy of the above alternating regimen versus prior/ current tested regimens in published literature in the neoadjuvant treatment of localized pancreatic cancer



	Exploratory Objectives
	Assess the impact of the above alternating regimen on the use of surgery as part of multimodality treatment for localized pancreatic cancer  



	Study Design:
	1) Phase Ib single-institution
2) 30 patients total, no prior therapy ( 15 patients each resectable /borderline resectable pancreatic cancer)


	Select Inclusion Criteria:
	1) Pathologically proven pancreatic cancer
2) Resectable/borderline resectable pancreatic cancer per NCCN guidelines
3) Age ≥18
4) ECOG PS 0/1
5) Adequate hematologic/hepatic and renal function by standard parameters 


	Select Exclusion Criteria:
	1) Prior definitive resection of pancreatic cancer
2) Prior chemotherapy or radiation therapy for pancreatic cancer
3) Neuropathy > grade 1
4) Any other basis for study exclusion per investigator discretion
5) Unable or unwilling to provide written signed informed consent

	Length of Study:
	Subject’s active participation ends approximately 4 weeks after completion of study therapy at which point they will enter the Long Term Follow Up Period. All patients will be followed for progression free survival, recurrence location/time and overall survival as part of routine care.

	Investigational Product:
	nal-IRI is irinotecan in the form of the sucrosofate salt, encapsulated in liposomes for intravenous infusion. It will be supplied in sterile, single-use vials containing 10 mL of nal-IRI at a concentration of 5 mg/mL. Nal-IRI must be stored refrigerated at 2 to 8°C, with protection from light.

	Additional Therapies 
	1) Gemcitabine
2) nab-paclitaxel
3) 5-FU
4) Leucovorin
5) Surgical Resection

	Statistical Considerations and Data Reporting:
	This is a proof of concept study to demonstrate safety, feasibility, and tolerability of the proposed regimen. From our institutional experience, approximately 75% of patients are able to complete 24 weeks of (neo) adjuvant therapy using gemcitabine/taxane combination chemotherapy in resectable/borderline resectable pancreatic cancer. The 25% unable to do so are divided approximately equally between a) early therapeutic failure and b) therapy intolerance/toxicity. The number of patients proposed would begin to provide a sense of 1) the ability of the alternating regimen to be given in like circumstance, 2) its relative safety to be delivered to completion, and 3) an initial sense of its relative efficacy to prior methodology in published literature.  
All toxicity grades will tabulated using standard (CTCAE version 4.03) criteria. 
Response rates will be determined serologically by CA19-9 and radiographically by CT imaging using RECIST criteria version 1.1.
Survival rates will be estimated using the method of Kaplan-Meier
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Figure A: Study Schema

A) Resectable patients
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B) Borderline resectable patients
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[bookmark: _Toc461107717]nal-IRI
NOTE: nal-IRI dosing according to the prescribing information is expressed as the irinotecan free base. The doses of nal-IRI in publications written before October 2015 were expressed as the irinotecan hydrochloride trihydrate. Converting a dose based on irinotecan hydrochloride trihydrate to a dose based on irinotecan free base is accomplished by substituting the Molecular Weight of irinotecan hydrochloride trihydrate (677.19 g/mole) with the Molecular Weight of irinotecan free base (586.68 g/mole), which results in a conversion factor of 0.866. Therefore, the published expression of the 80 mg/m2 dose based on irinotecan hydrochloride trihydrate is equivalent to a 69.3 mg/m2 dose based on irinotecan free base. This was rounded to 70 mg/m2 to minimize any potential dosing errors. Similarly, in prior studies the ONIVYDE® monotherapy arm (120 mg/m2 irinotecan hydrochloride trihydrate) is equivalent to 100 mg/m2 of irinotecan free base. Information published prior to October 2015 included the background sections of this protocol uses the trihydrate doses (80 mg/m2 and 120 mg/m2). 

nal-IRI is irinotecan (also known as ONIVYDE®, liposomal irinotecan, CPT-11, and MM-398) encapsulated in a liposome drug delivery system. It is currently FDA approved (ONIVYDE®) indicated for the treatment of patients with metastatic adenocarcinoma of the pancreas after disease progression following gemcitabine-based therapy. The active ingredient of the nal-IRI injection, irinotecan, is a member of the topoisomerase I inhibitor class of drugs and is a semi-synthetic and water soluble analog of the naturally-occurring alkaloid, camptothecin. Topoisomerase I inhibitors work to arrest uncontrolled cell growth by preventing the unwinding of DNA and therefore preventing replication. The pharmacology of irinotecan is complex, with extensive metabolic conversions involved in the activation, inactivation, and elimination of the drug [Innocenti 2009; Bellanit 2011; Mathijssen 2001]. Irinotecan is a prodrug that is converted by nonspecific carboxylesterases into a 100-1000 fold more active metabolite, SN-38 [Kawato 1991]. SN-38 is cleared via glucuronidation, for which major pharmacogenetic differences have been shown, and biliary excretion. These drug properties contribute to the marked differences in efficacy and toxicity observed in clinical studies with irinotecan [Garcia Carbonero 2002; Vanhoefer 2001].

Drug carrier technologies represent a rational strategy to improve the PK and biodistribution of irinotecan while protecting it from premature metabolism. Nal-IRI employs a novel intraliposomal drug stabilization technology for encapsulation of irinotecan into long-circulating liposome-based nanoparticles with high drug load and high in vivo stability. The stable nanoliposome formulation of irinotecan has several attributes that may provide an improved therapeutic index. The controlled and sustained release should improve activity of this schedule-dependent drug by increasing duration of exposure of tumor tissue to drug, an attribute that allows it to be present in a higher proportion of cells during the more sensitive S-phase of the cell cycle. 

The improved PK, high intravascular drug retention in the liposomes, and EPR effect may potentially result in site-specific drug delivery to solid tumors. Stromal targeting results from the subsequent depot effect, where liposomes accumulating in tumor associated macrophages release the active drug and convert it locally to the substantially more cytotoxic SN-38. The preferentially local bioactivation should result in reduced exposure to potential sites of toxicity and increased exposure to neighboring cancer cells within the tumor. 

[bookmark: _Toc461107718]Nal-IRI Preclinical Experience
Nal-IRI has been shown in preclinical settings to have a broad spectrum of activity in a wide range of solid tumors including colon, pancreatic, gastric, cervical, non-small cell lung, small cell lung, ovarian, thyroid, and breast cancers, as well as glioma, Ewing’s sarcoma, and neuroblastoma, often with a high degree of anti-tumor activity against resistant or difficult to treat cancer models [Drummond 2006; Kang 2014; Kalra 2014]. Nal-IRI has also shown potent antitumor activity, including durable tumor regressions, and was markedly superior to the equivalent dose of free drug in a bioluminescent-based orthotopic xenograft pancreatic model [Tsai 2011].

Nal-IRI Preclinical Pharmacokinetics
The PK properties of nal-IRI were evaluated in an HT-29 colon cancer subcutaneous xenograft model [Kalra 2014]. Both irinotecan and SN-38 were cleared very rapidly (within 8 hours) from the plasma following non-liposomal irinotecan administration; however, nal-IRI clearance was demonstrated to be considerably slower and remained in circulation for over 50 hours. SN-38 plasma exposure was also greater though Cmax levels were reduced following nal-IRI administration, suggesting the advantage of the irinotecan liposomal formulation in prolonging exposure and half-life via the ability of the lipid bilayer to protect the conversion of prodrug CPT-11 to SN-38. Further, both irinotecan and SN-38 accumulated in tissues for extended time (at least 1 week after nal-IRI administration), yet there were relatively higher levels of prolonged accumulation in the tumor compared to normal tissue, where the metabolites are at very low levels after 48 hours (Figure B). Activation of irinotecan to SN-38 by the liver is the primary path for SN-38 tumoral accumulation when non-liposomal irinotecan is administered. In contrast, these data suggest that accumulation of nal-IRI in the tumor and subsequent liposome breakdown and local conversion of irinotecan to SN-38 is responsible for the enhanced tumor exposure of SN-38 when nal-IRI is administered. These preclinical data demonstrating longer retention time in tumor lesions with nal-IRI administration compared to non-liposomal irinotecan administration formed the basis for clinical development.
Figure B. Tissue Distribution of nal-IRI in an HT-296 Xenograft Study [Kalra 2014]. 
[image: ]

Levels of SN-38 in various tissues following a single nal-IRI (20 mg/kg) dose are shown. Prolonged accumulation of SN-38 (~168 h) seen in tumor compared to other organs (~48 h).
[bookmark: _Toc461107719]Nal-IRI Clinical Experience
Nal-IRI has been studied in patients with solid tumors, including cervical cancer, gastric cancer, pancreatic cancer, and colorectal cancer (see Table 1). An overview of disease areas currently being studied is presented in Table 2; additional study details can be found at ClinicalTrials.gov. 

Table 1. Summary of Published Clinical Studies with nal-IRI
	Study
	PEP0201
[Chang 2015]
	PEP0202a
	PEP0203
[Tsai 2011]
	PEP0206
[Roy 2013]
	PEP0208
[Ko 2013]
	NAPOLI-1
[Wang-Gillam 2016]
	Colorectal
[Chibaudel 2016]

	Tumor Type
	Solid tumors
	Cervical
	Solid Tumors
	Gastric
	Pancreas
	Pancreas
	Colorectal

	Phase
	1
	1
	1
	1
	2
	3
	2

	Study Design
	Open label, dose escalation
	Open label, dose escalation
	Open label, dose escalation
	Open label, 3-arm study comparing nal-IRI, docetaxel, and irinotecan (44 pts/arm)
	Open label, single arm
	Randomized comparison of nal-IRI and nal-IRI+5-FU/LV vs common control (5-FU/LV)
	Comparison of nal-IRI + 5-FU/LV + bevacizumab versus FOLFIRI + bevacizumab

	Dosing Frequency
	Q3W
	Q3W
	Q3W
	Q3W
	Q3W
	Q3W (mono arm)
Q2W (combo arm)
	Q2W

	Dose Level, mg/m2b
	60 (n=1)
120 (n=6)
180 (n=4)
	60 (n = 3)
80 (n = 3
	60 (n=3)
80 (n=6)
100 (n=5)
120 (n=2)
	120
	120
	120 (mono arm)
80 (combo arm)
	80

	Combination and Dose
	No
	Cisplatin 60 mg
	5-FU/LV 2000/200 mg/m2
	No
	No
	5-FU/LV 2400/400 mg/m2
	5-FU/LV 2400/400 mg/m2 + bevacizumab 5 mg/kg

	Key Result
	MTD identified as 120 mg/m2
	Study terminated
	MTD identified as 80 mg/m2
	Similar safety profile across irinotecan and nal-IRI arms; 6 responses in nal-IRI arm met primary endpoint
	Median survival = 5.2 months
	Combination arm achieved median OS 6.1 months, 1.9-month improvement over control arm (HR=0.57; P=0.0009)
	


aData on file. Merrimack Pharmaceuticals, Inc.
bThe doses of nal-IRI in publications written before October 2015 were expressed as the irinotecan hydrochloride trihydrate. nal-IRI dosing according to the prescribing information is expressed as the irinotecan free base. Therefore, the published expression of the 80 mg/m2 dose based on irinotecan hydrochloride trihydrate is equivalent to a 69.3 mg/m2 dose based on irinotecan free base. This was rounded to 70 mg/m2 to minimize any potential dosing errors. Similarly, the nal-IRI monotherapy arm (120 mg/m2 irinotecan hydrochloride trihydrate) is equivalent to 100 mg/m2 of irinotecan free base. 

Table 2. Other Clinical Studies with nal-IRIa

	Study
	Tumor Type
	Phase
	Study Design
	Dosing Frequency
	Dose Level, mg/m2
	Combination
	Status

	NCT02551991
	Pancreas
	
	Open label comparison of nal-IRI + 5-FU/LV + oxaliplatin or nal-IRI + 5-FU/LV vs nab-paclitaxel + gemcitabine
	Q2W
	70
	Oxaliplatin
	Enrolling

	N/A
	Glioma
	1
	Open label, dose escalation
	Q3W
	Heterozygous*
60 (n=3) 
90 (n=6) 
120 (n=3) 
150 (n=6)
	Wild Type*
120 (n=6) 
180 (n=7) 
240 (n=3)
	None
	Enrollment completed; MTD identified for heterozygous=150 mg/m2 and MTD identified for wild-type=120 mg/m2

	NCT02640365
	Colorectal
	1b
	Open label, dose escalation of nal-IRI + irinotecan (Group A; noncolorectal) or nal-IRI + 5-FU/LV + irinotecan + bevacizumab (Group B; colorectal)
	Q2W
	60 or 80 mgb 

	Irinotecan, bevacizumab
	Enrolling

	NCT01770353
	Solid tumors
	1
	Open label, ferumoxytol prior to first dose
	Q2W
	80b
	None
	Enrolling

	NCT02022644
	Pancreas
	2
	Open label, dose escalation using convection-enhanced delivery for direct tumoral injection
	Single dose
	Doseb

20 
40
60
80
	Tumor Volume
1-4 cm3
1-4 cm3
2-5 cm3
2-6 cm3
	None
	Enrolling

	NCT02013336
	Pediatric solid tumor
	1
	Open label, dose escalation
	Q3W
	60 (n=3)b 
90 (n=3)b 
120 (n=3)b 
150b 
180b
210b
	Cyclophosphamide
	Enrolling

	NCT02231723
	Pancreas
	1
	Open label, dose-escalation study of BBI608 + Gemcitabine and nab-Paclitaxel or mFOLFIRINOX or, FOLFIRI or nal-IRI+5-FU/LV
	Q2W
	70
	BBI-608 (Napabucasin)
	Enrollment Complete


aAll information included is available at www.clinicaltrials.gov. 
bThe doses of nal-IRI in publications and protocols written before October 2015 were expressed as the irinotecan hydrochloride trihydrate. Nal-IRI dosing according to the prescribing information is expressed as the irinotecan free base. Therefore, the published expression of the 80 mg/m2 dose based on irinotecan hydrochloride trihydrate is equivalent to a 69.3 mg/m2 dose based on irinotecan free base. This was rounded to 70 mg/m2 to minimize any potential dosing errors. 
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Nal-IRI Pharmacokinetics in Humans
The PK profile of single agent nal-IRI has been investigated in several studies, in which plasma levels of total irinotecan, SN-38 and encapsulated irinotecan were measured. In a single phase II clinical study (study PEP0206, [Roy 2013]), direct comparison of the PK of irinotecan and SN-38 in patients administered nal-IRI or conventional (i.e., free) irinotecan (Camptosar®) was evaluated. Compared to the administration of conventional irinotecan 300 mg/m2 Q3W, administration of nal-IRI 120 mg/m2 Q3W resulted in higher exposure of total irinotecan (Cmax: 13.4-fold, AUC0-∞: 46.2-fold, t1/2: 2.0-fold), and higher SN-38 t1/2 (3-fold) and marginally higher AUC0-∞ (1.4-fold), however, SN-38 Cmax was reduced by 5.3-fold (Figure C). In other PK studies of single agent nal-IRI, similar findings were observed when compared to standard doses of conventional irinotecan. Based on population PK analysis, no significant association was observed between the PK parameters of total irinotecan and SN-38 following nal-IRI monotherapy and when co-administered with 5-FU/LV. This result is consistent with the lack of drug interaction noted between irinotecan and 5-FU (Camptosar® US label). A summary table of PK parameters from 95 patients who received 60-180 mg/m2 nal-IRI is found below (see Table 3). 

Figure C: Mean Plasma Concentrations of Total Irinotecan and SN-38 Following the Administration of Either MM-398 (120mg/m2) or Camptosar® (300mg/m2) in Study PEP0206 

[image: ]
Gastric cancer patients received either nal-IRI (MM-398) at a dose of 120 mg/m2 (blue line) or non-liposomal irinotecan (Camptosar®) at a dose of 300 mg/m2 (red line) every 3 weeks. Total irinotecan (top) and its active metabolite, SN-38 (bottom) were measured during Cycle 1. Error bars indicate 95% confidence interval. Dotted lines indicate lower limit of quantification (LLOQ); total irinotecan measurements consist of two LLOQ values because of two different irinotecan assay was used to measure low and high range of concentrations. The concentrations less than LLOQ values were set to the corresponding LLOQ. [Data on file, Merrimack Pharmaceuticals; Ma 2015]



Table 3. Summary Statistics of nal-IRI PK Parameters across Multiple PK Studies

	PK Parameters
	Dose, mg/m2
	Analytes

	
	
	Total Irinotecan
	SN-38

	
	
	N
	Median
	%IQR
	N
	Median
	%IQR

	Cmax, μg/mL or ng/mL
	60
	4
	28.8
	86
	4
	3.8
	226

	
	80
	25
	38.0
	36
	25
	4.7
	89

	
	90
	6
	53.6
	37
	6
	7.5
	89

	
	100
	11
	41.9
	41
	11
	6.2
	79

	
	120
	45
	59.4
	32
	45
	7.2
	57

	
	180
	4
	102.4
	87
	4
	11.8
	89

	T1/2
	60
	4
	22.0
	87
	3†
	145.1
	233

	
	80
	23†
	26.85
	110
	13†
	49.3
	103

	
	90
	6
	14.8
	97
	6
	35.7
	53

	
	100
	11
	21.6
	192
	10†
	62.3
	37

	
	120
	45
	15.6
	198
	40†
	57.4
	67

	
	180
	4
	22.8
	86
	4
	50.2
	122

	AUC0-∞, h·μg/mL or h·ng/mL
	60
	4
	352
	489
	3†
	813
	249

	
	80
	23†
	1030
	169
	13†
	587
	69

	
	90
	6
	1481
	1123
	6
	506
	102

	
	100
	11
	919
	256
	10†
	453
	99

	
	120
	45
	1258
	192
	40†
	574
	64

	
	180
	4
	2076
	90
	4
	1069
	183

	Vd, L/m2
	60
	4
	3.0
	87
	NA

	
	80
	23†
	2.2
	55
	

	
	90
	6
	1.5
	40
	

	
	100
	11
	2.2
	24
	

	
	120
	45
	1.9
	52
	

	
	180
	4
	2.1
	30
	


†T1/2 and AUC0-∞ were not calculated for a subset of patients due to insufficient number of samples in the terminal phase. NA= not available. Cmax are in μg/ml for total irinotecan and ng/ml for SN-38; AUC are in h μg/ml for total irinotecan and h ng/ml for SN-38. [Data on File, Merrimack Pharmaceuticals, Inc.]

The above PK results obtained from patients treated with either nal-IRI or non-liposomal irinotecan confirmed the preclinical observation that nal-IRI extended plasma PK of both CPT-11 (irinotecan) and SN-38 compared to treatment with non-liposomal irinotecan. Further, a Phase I clinical study of nal-IRI monotherapy (NCT01770353, [Ramanathan 2014]) investigated tumor levels of both CPT-11 and SN-38 following treatment with nal-IRI using post-treatment biopsies. Based on model predictions, SN-38 levels in tumor were expected to be higher than in plasma, suggesting local conversion of CPT-11 to SN-38 in the tumor microenvironment with nal-IRI (Figure Da). Predictions were confirmed by measuring levels of CPT-11 and SN-38 in tumor biopsy samples collected from patients 72 hours post-dose, demonstrating 5-fold higher levels of SN-38 in the tumor than the plasma (Figure Db-c). Collectively the evidence suggests that the prolonged systemic exposure to CPT-11 and SN-38 leads to prolonged levels of SN-38 in tumor tissue, which in turn leads to prolonged DNA damage to tumor cells, suggesting an advantage of nal-IRI compared to conventional irinotecan.



Figure D: Clinical Evidence for Local Activation and Accumulation of SN-38 in Tumor
Tissue 

[image: ]
A) The mechanistic tumor PK model of nal-IRI predicted higher SN-38 levels in tumor compared to plasma. The range of actual data, collected from a Phase I study of patients (n=12) with advanced solid tumors, is indicated by the gray (tumor) or green (plasma) vertical bars.
B) CPT-11 levels
C) SN-38 levels, as measured from patient tumor (black) and plasma (green) samples collected 72h post-nal-IRI infusion. [Ramanathan 2014]

Nal-IRI Safety in Humans
It has been shown in animal and human PK studies that once irinotecan is released from the nal-IRI liposomes, the conversion of irinotecan to SN-38 is similar to that of the unencapsulated irinotecan. The safety of nal-IRI, therefore, may be indirectly compared with the safety of irinotecan, primarily based on a qualitative comparison of adverse reactions, as reported in the Camptosar US label for irinotecan [Camptosar, Pfizer]. The comparison is qualitative, as both irinotecan and nal-IRI have been used in different doses and schedules as monotherapy and combination therapy with other chemotherapeutic agents; therefore, quantitative comparisons are difficult. The most common adverse reactions of irinotecan and nal-IRI are similar and are mainly gastrointestinal events and myelosuppression. The common adverse reactions (>30%) observed in clinical studies with irinotecan in combination with other agents are: nausea, vomiting, abdominal pain, diarrhea, constipation, anorexia, mucositis, neutropenia, leukopenia (including lymphocytopenia), anemia, thrombocytopenia, asthenia, pain, fever, infection, abnormal bilirubin, and alopecia. The common adverse reactions (>30%) observed in single agent irinotecan therapy in clinical studies are: nausea, vomiting, abdominal pain, diarrhea, constipation, anorexia, neutropenia, leukopenia (including lymphocytopenia), anemia, asthenia, fever, body weight decreasing, and alopecia (Camptosar US label). With respect to liposomal irinotecan, nal-IRI, when used in combination with 5-FU and leucovorin, the most common adverse reactions (≥20%) observed in clinical trials considered to be related are: diarrhea, nausea, vomiting, decreased appetite, neutropenia, fatigue, anemia, stomatitis and pyrexia. The overall safety profile of nal-IRI is presented in detail in the related Investigator Brochure. Additionally, Table 4 summarizes the most common ≥Grade 3 adverse events with ≥2% incidence compared with the control arm from the NAPOLI-1 trial comparing nal-IRI + 5-FU/LV (at a dose of 70 mg/m2 given on an every-2-week schedule), or nal-IRI monotherapy (at a dose of 100 mg/m2 given on an every-3-week schedule), with 5-FU/LV alone (given weekly for 4 weeks followed by 2 weeks of rest) in the same population of patients who had received prior gemcitabine therapy.

Table 4: Most Common Grade ≥3 Adverse Events Observed in Nal-IRI Containing Arms Occurring at ≥5% Overall with ≥2% Incidence Versus 5-FU/LV 

	Adverse Event, %
	Nal-IRI+5-FU/LV
(n=117)
	Nal-IRI
(n=147)
	5-FU/LV
(n=134)

	
	Any Grade 

	Grades 3/4

	Any Grade 

	Grades 3/4

	Any Grade

	Grades 3/4 


	Diarrhea
	59.0
	12.8
	70.1
	21.1
	26.1
	4.5

	Vomiting
	52.1
	11.1
	54.4
	13.6
	26.1
	3.0

	Nausea
	51.3
	7.7
	60.5
	5.4
	34.3
	3.0

	Decreased appetite
	44.4
	4.3
	49.0
	18.8
	32.1
	2.2

	Fatigue
	40.2
	13.7
	36.7
	6.1
	27.6
	3.7

	Neutropenia*
	39.3
	27.4
	25.2
	15.0
	5.2
	1.5

	Anemia
	37.6
	9.4
	32.7
	10.9
	23.1
	6.7

	Hypokalemia
	2.0
	3.4
	21.8
	11.6
	9.0
	2.2


*Includes agranulocytosis, febrile neutropenia, granulocytopenia, neutropenia, neutropenic sepsis, decreased neutrophil count, and pancytopenia. [Wang-Gillam 2016]
5-FU/LV=5-fluorouracil/leucovorin. 

[bookmark: _Toc461107720]Relevant Literature and Data
Combination chemotherapy has been shown to be superior to single agent chemotherapy in metastatic pancreatic cancer. Von Hoff and colleagues (NEJM 2013) demonstrated that combination gemcitabine/nab-paclitaxel produced superior response rate and overall survival to single-agent gemcitabine. 

Combination chemotherapy also may be superior to single agent chemotherapy in the adjuvant treatment of resected pancreatic cancer. Neoptolemos et.al. (Lancet 2017) showed a small median survival advantage with the use of the gemcitabine/capecitabine combination over gemcitabine alone in de novo resectable pancreatic cancer. Gemcitabine/nab-paclitaxel is currently being compared to gemcitabine in the APACT trial, with final results pending.

Data from our own institution using gemcitabine/taxane as adjuvant therapy in resected pancreatic cancer suggests this approach also has significant potential. For 58 patients with resected pancreatic cancer treated with adjuvant gemcitabine/docetaxel, median overall survival was 52 months: 5–year overall survival was 49.5% (Rocha et.al. ASCO proceedings 2016, manuscript in preparation).

We have also used gemcitabine/docetaxel with success as neoadjuvant therapy in borderline resectable pancreatic cancer. As reported by Rose et.al. (Ann Surg Oncol 2014), 64 patients were treated with this drug combination in the neoadjuvant setting. 83% completed 24 weeks of therapy, 76% experienced a >50% decline in CA19-9, 87% experienced disease control over this time period (43% response by RECIST criteria), and 48% underwent successful R0 resection. Median survival for the entire population was 23.6 months, 81% of resected patients were still alive at 21.6 months. Thus, the use of gemcitabine/taxane combination therapy seems to hold significant promise for benefit in localized as well as metastatic disease.     

Wang- Gillam and colleagues (Lancet Oncology 2016) demonstrated the ability of nal-IRI to enhance overall survival in patients with metastatic pancreatic cancer who had progressed following a gemcitabine-containing regimen over fluorouracil alone (6.1 months vs 4.2 months). The treatment sequence of gemcitabine/nab-paclitaxel followed by 5FU/leucovorin/nal-IRI represents one of the current standard approaches to the treatment of metastatic pancreatic cancer across the world.

However, whether a sequential approach to the use of these 2 regimens is superior to other methods of integrating the 2 regimens is not known. As part of the SEENA-1 trial (sponsored via the Pancreatic Cancer Research Team at Virginia Mason Medical Center), Picozzi and colleagues6 (manuscript in preparation) studied the use of these 2 regimens on an every 8 week alternating basis in untreated metastatic pancreatic cancer. Among the 16 patents treated at Virginia Mason as a part of this study (and despite several early deaths and withdrawals from protocol treatment- overall results currently being submitted for publication) an overall survival (OS) of approximately 14.5 months was achieved with a toxicity profile equivalent or superior to the sequential use of these regimens. Even more interestingly 4/16 patients (25%) lived 24 months or beyond from the start of treatment; 3 were still alive at last contact at 31, 36, and 37 months, respectively.

To support these observations, an additional 17 patients with untreated metastatic pancreatic cancer have been treated at Virginia Mason to date using the above method following closure of the above trial. With median follow-up of 4 months (range 1-13 months) all 17 patients remain alive7. These observations reflect a potential for these 2 regimens, when delivered in an alternating rather sequential method to both lessen toxicity and improve OS, and especially with respect to longer-term survival.

Study Rationale
Given the above, the use of combination chemotherapy in pancreatic cancer seems firmly established in the metastatic setting, and of promise in the adjuvant setting. The use of an alternating chemotherapy approach using different chemotherapeutic regimens (e.g. gemcitabine /fluoropyrimidine- based regimens) in metastatic pancreatic cancer is likewise promising given the potential of this approach to better address the biological heterogeneity of this disease while minimizing potential patient toxicity. This approach may be of particular value in the (neo) adjuvant treatment of localized pancreatic cancer as it: 

· ensures exposure of the cancer to a broader array of potentially active agents
· potentially improves patient tolerance and minimizes significant drug toxicity that could impair delivery of all treatment elements, and
· may further enable prediction of superior to inferior treatment outcomes at an earlier point in the disease progress.

The use of nal-IRI, although not previously studied in localized pancreatic cancer, may have particular value in this setting for the following reasons:
1) Topoisomerase inhibitors may be the most active compound in patients who fail the gemcitabine/nab-paclitaxel
2) nal-IRI may be especially active in micro (as opposed to macro) metastatic pancreatic cancer given  a) its longer t ½ than other neoadjuvant drugs commonly used and b) its superior pharmacokinetic profile (tumor/systemic exposure) 
3)  Apparent synergy with fluoropyrimidines such as 5FU or capecitabine (potentially exploitable like the additive effect of nab-paclitaxel to gemcitabine in  the similar setting)

Using the above rationale, we propose the following pilot study in resectable/borderline resectable pancreatic cancer using gemcitabine/nab- paclitaxel and nal-IRI with 5-fluorouracil and leucovorin (NAPOLI) in alternating sequence.

[bookmark: _Toc461107722]Objectives
[bookmark: _Toc461107723]Primary Objective
Safety, tolerability, and feasibility of gemcitabine-nab paclitaxel alternating with nal-IRI/5FU/leucovorin (NAPOLI) in de novo resectable and borderline resectable pancreatic cancer 

[bookmark: _Toc461107724]Secondary Objectives
1) Obtain preliminary data on the relative efficacy of the above alternating regimen versus prior/ current tested regimens in the neoadjuvant treatment of localized pancreatic cancer in published data (overall survival, progression free survival, response rates by  CA19-9, RECIST 1.1 criteria, pathology assessment) 
2) Assess the impact of the above alternating regimen on the use of surgery as part of multimodality treatment for localized pancreatic cancer  

[bookmark: _Toc461107726]Study Design
[bookmark: _Toc461107727]Overview of Study Design
This is a single- institution, phase Ib pilot study designed to test the alternating regimens of gemcitabine/nab-paclitaxel and NAPOLI given in an alternating fashion as neoadjuvant therapy for de novo resectable and borderline resectable pancreatic cancer.

All subjects will undergo initial staging as per standard of care. This generally consists of the following measures: CBC/diff/plts/ CMR/ CA19-9/ CT scan chest/high resolution pancreas /pelvic CT/staging laparoscopy/peritoneal wash. Written informed consent will be signed for those subjects who appear to meet inclusion/exclusion based on the tests done as standard of care.

The study protocol will be executed as follows:

a) Screening Period: Following written informed consent, all subjects will complete any (initial) staging studies and/or screening procedures not done previously as standard of care, or done outside of the screening window (28 days for all procedures except the staging laparoscopy and/or CT scan, which should be done within 42 days of C1D1, with minor deviations at the discretion of the Investigator). Screening procedures include a physical exam, CBC, coagulation profile, CMR, pregnancy test for females of childbearing potential, CT chest/high resolution pancreas protocol abdomen/pelvis read using RECIST criteria 1.1, staging laparoscopy which includes peritoneal wash as part of the procedure, demographics, medical history, current medication, vital signs, and ECOG PS.

b) Treatment for subjects with resectable pancreas cancer will be completed as follows (Note: any delays in treatment during each cycle caused by AEs/intolerability will not be considered protocol deviations. Additionally, although the goal will be to follow each step consecutively with as little time between as possible, any delays between the steps listed below for any reason will not be considered protocol deviations. Lastly, the infusion times listed below are per package insert; however, slight deviations may occur and will not be considered protocol deviations unless subject safety is affected):

1) Premedication per Investigator discretion followed by nab-paclitaxel (ABRAXANE®) 125 mg/m2  infused over 30-40 minutes followed by gemcitabine (GEMZAR®) 1000 mg/m2 infused over 30 minutes on days 1, 8, 15 (± 2 days) of the 28 day cycle.
2) Premedication per Investigator discretion followed by nal-IRI (ONIVYDE®) 70 mg/m2 over 90 minutes followed by leucovorin 400 mg/m2 over 30 minutes followed by 5FU 2400 mg/m2 over 46 hrs on days 1, 15 (± 2 days) of the 28 day cycle.
3) Non-invasive restaging
4) Surgery
5) Post-Operative Reassessment
6) Two consecutive 28 day cycles executed as follows:
a. Premedication per Investigator discretion followed by nab-paclitaxel (ABRAXANE®) 125 mg/m2  infused over 30-40 minutes followed by gemcitabine (GEMZAR®) 1000 mg/m2 infused over 30 minutes on days 1, 8, 15 (± 2 days) of each 28 day cycle.
7) Non-invasive restaging 
8) Two consecutive 28 day cycles executed as follows: 
a. Premedication per Investigator discretion followed by nal-IRI (ONIVYDE®) 70 mg/m2 over 90 minutes followed by leucovorin 400 mg/m2 over 30 minutes followed by 5FU 2400 mg/m2 over 46 hrs on days 1, 15 (± 2 days) of the 28 day cycle.
9) Non-invasive restaging 

c) Treatment for subjects with borderline resectable pancreas cancer will be completed as follows (Note: any delays in treatment during each cycle caused by intolerability will not be considered protocol deviations. Additionally, although the goal will be to follow each step consecutively with as little time between as possible, any delays between the steps listed below for any reason will not be considered protocol deviations. Lastly, the infusion times listed below are per package insert; however, slight deviations may occur and will not be considered protocol deviations unless subject safety is affected):

1) Two consecutive 28 day cycles executed as follows:
a. Premedication per Investigator discretion followed by nab-paclitaxel (ABRAXANE®) 125 mg/m2  infused over 30-40 minutes followed by gemcitabine (GEMZAR®) 1000 mg/m2 infused over 30 minutes on days 1, 8, 15 (± 2 days) of each 28 day cycle.
2) Non-invasive restaging 
3) Two consecutive 28 day cycles executed as follows: 
a. Premedication per Investigator discretion followed by nal-IRI (ONIVYDE®) 70 mg/m2 over 90 minutes followed by leucovorin 400 mg/m2 over 30 minutes followed by 5FU 2400 mg/m2 over 46 hrs on days 1, 15 (± 2 days) of the 28 day cycle.
4) Non-invasive restaging 
5) Premedication per Investigator discretion followed by nab-paclitaxel (ABRAXANE®) 125 mg/m2  infused over 30-40 minutes followed by gemcitabine (GEMZAR®) 1000 mg/m2 infused over 30 minutes on days 1, 8, 15 (± 2 days) of the 28 day cycle.
6) Premedication per Investigator discretion followed by nal-IRI (ONIVYDE®) 70 mg/m2 over 90 minutes followed by leucovorin 400 mg/m2 over 30 minutes followed by 5FU 2400 mg/m2 over 46 hrs on days 1, 15 (± 2 days) of the 28 day cycle.
7) Non-invasive restaging
8) Surgery
9) Post-Operative Reassessment

d) Study Completion: A study completion visit will occur approximately 4 weeks (± 1 week) following completion of all study–related therapy for all subjects. 

e) Long Term Follow Up: After study participation, each subject will be followed as per Standard of Care for progression free survival, recurrence time and location and overall survival. See section 8.5 for more detail.

[bookmark: _Toc430251884][bookmark: _Toc461107728]Study Duration, Enrollment and Number of Sites
This study will take place over the next 12-18 months at Virginia Mason as a sole study site. A total of 30 patients will be enrolled (15 de novo resectable, 15 de novo borderline resectable by current NCCN criteria). Standard chemotherapy completion rate for current therapy is approximately 75% at this institution. The number of subjects chosen for each group was to ensure the ability to show comparable/superior ability of the subjects in each arm to complete the prescribed chemotherapy. Any subject who signs written informed consent but does not receive any study treatment will be considered a screen fail and will not count toward the overall goal of 30 subjects.
[bookmark: _Toc461107729]Study Population
[bookmark: _Toc461107730]Study Population
[bookmark: _Toc461107731]Inclusion Criteria 
Pathologically proven resectable or borderline resectable pancreatic cancer per current NCCN criteria (http://www.nccn.org/professionals/physician_gls/f_guidelines.asp). 
ECOG PS 0/1 (see Appendix A).
Adequate bone marrow reserves as evidenced by:
· ANC ≥1,500 cells/μl without the use of hematopoietic growth factors; and
· Platelet count ≥100,000 cells/μl; and
· Hemoglobin ≥9 g/dL (blood transfusions are permitted for patients with hemoglobin levels below 9 g/dL).
Adequate hepatic function as evidenced by:
· Serum total bilirubin within normal range for the institution (biliary drainage is allowed for biliary obstruction); and
· AST and ALT ≤2.5 x ULN (≤5 x ULN is acceptable if liver metastases are present).
Adequate renal function as evidenced by a serum creatinine ≤1.5 x ULN.
At least 18 years of age.
Women of child-bearing potential (defined as a sexually mature woman who (1) has not undergone hysterectomy [the surgical removal of the uterus] or bilateral oophorectomy [the surgical removal of both ovaries] or (2) has not been naturally postmenopausal for at least 24 consecutive months [i.e., has had menses at any time during the preceding 24 consecutive months]) must:
· Either commit to true abstinence from heterosexual contact (which must be reviewed on a monthly basis), or agree to use, and be able to comply with, effective contraception without interruption for 28 days prior to starting study medications (including dose interruptions) and for 3 months after last dose of study medication and
· Have a negative pregnancy test result at screening and agree to ongoing pregnancy testing at the Investigator’s discretion during the course of the study.  This applies even if the subject practices true abstinence from heterosexual contact.
Male subjects must practice true abstinence or agree to use a condom during sexual 
contact with a female of childbearing potential or a pregnant female while on treatment (including during dose interruptions) with study medications and for 3 months following the last dose of study medication, even if he has undergone a successful vasectomy.


[bookmark: _Toc461107732]Exclusion Criteria
1. Prior therapy for pancreatic cancer (e.g., attempted surgery, chemotherapy, radiation therapy).
Any contraindication to curative surgery.
History of any second malignancy in the last 5 years except in-situ cancer or basal or squamous cell skin cancer. Subjects with history of other malignancies are eligible if they have been continuously disease free for at least 5 years.
Severe arterial thromboembolic events (myocardial infarction, unstable angina pectoris, stroke) less than 6 months before study participation.
NYHA Class III or IV congestive heart failure, ventricular arrhythmias or uncontrolled blood pressure.
Active infection or an unexplained fever >38.5°C during screening visit or on the first scheduled day of dosing in each cycle which, in the Investigator’s opinion, might compromise the subject’s participation in the trial or affect the study outcome. Subjects with tumor fever may be enrolled at the discretion of the Investigator. 
Known hypersensitivity to any of the components of nal-IRI, other liposomal products, fluoropyrimidines or leucovorin.
Neuropathy > grade 1.
Investigational therapy administered within 4 weeks, or within a time interval less than at least 5 half-lives of the investigational agent, whichever is longer, prior to the first scheduled day of dosing in this study.
Any other medical or social condition deemed by the Investigator to be likely to interfere with a subject’s ability to sign informed consent, cooperate and/or participate in the study in any way, or interfere with the interpretation of the results.
Inability or unwillingness to provide written informed consent.
Patients who are not appropriate candidates for participation in this clinical study for any other reason as determined by the investigator.
[bookmark: _Toc459636478][bookmark: _Toc459636588][bookmark: _Toc461107733]Subject Discontinuation
Reasons for subject withdrawal from the study will include:
· Clinical deterioration/disease progression
· Intolerable adverse event 
· Major protocol violation / non-compliance
· Withdrawal of consent
· Investigator or Sponsor decision
· Lost to follow-up

[bookmark: _Toc461107734]Study Treatment
[bookmark: _Toc461107735]Nal-IRI
[bookmark: _Toc461107736]Description of nal-IRI

Figure E



The published expression of the 80 mg/m2 dose of irinotecan hydrochloride trihydrate is equivalent to a 69.3 mg/m2  irinotecan free base. This is rounded to 70 mg/m2 to minimize any potential dosing errors. 

Nal-IRI (irinotecan liposome injection or ONIVYDE®) is irinotecan in the form of the sucrosofate salt, encapsulated in liposomes for intravenous infusion. It will be supplied in sterile, single-use vials containing 43 mg irinotecan free base at a concentration of 4.3 mg/mL. The appearance of nal-IRI is white to slightly yellow opaque liquid.

Storage, Preparation, and Handling of Nal-IRI
Nal-IRI must be stored refrigerated at 2 to 8 °C, with protection from light. Light protection is not required during infusion. Nal-IRI must not be frozen. Responsible individuals should inspect vial contents for particulate matter before and after they withdraw the drug product from a vial into a syringe. They must contact the Investigator if they notice a problem with the study drug. 

Nal-IRI must be diluted prior to administration using the following procedure: 
· Withdraw the calculated volume of nal-IRI from the vial. Dilute in 500 mL 5% Dextrose Injection, USP or 0.9% Sodium Chloride Injection, USP. Mix diluted solution by gentle inversion. 
· Allow diluted solution to come to room temperature prior to administration.

The diluted solution is physically and chemically stable for 4 hours at room temperature (15–25°C), but it is preferred to be stored at refrigerated temperatures (2–8°C), and protected from light. The diluted solution must not be frozen. Because of possible microbial contamination during dilution, it is advisable to use the diluted solution within 24 hours if refrigerated (2–8°C), and within 4 hours if kept at room temperature (15–25°C).

Packaging and Labeling of Nal-IRI
Sterile, single use vials of nal-IRI will be provided by Ipsen.  
Administration of Nal-IRI
Infuse diluted solution intravenously over 90 minutes. Do not use in-line filters. Discard unused portion.
Premedication for Nal-IRI
A corticosteroid and an antiemetic should be administered 30 minutes prior to nal-IRI infusion.
Potential Toxicity of Nal-IRI 
Data from previous nal-IRI studies does not show any unexpected toxicity when compared to the active ingredient, irinotecan, which has been studied extensively. The warnings and precautions for the use of irinotecan and the recommended treatment procedures for managing those toxicities are provided below. Certain known adverse reactions of irinotecan have not been observed with nal-IRI to date. This could be due to the limited cumulative patient exposure to date of nal-IRI, or the use of appropriate premedication and early recognition and treatment of expected adverse events. The adverse reactions not observed include anaphylaxis or anaphylactoid reaction, interstitial lung disease-like pulmonary toxicity and acute pancreatitis. There is insufficient evidence to know whether these known adverse reactions of irinotecan are also associated with nal-IRI.
Diarrhea with Nal-IRI
Irinotecan can induce both early and late forms of diarrhea that appear to be mediated by different mechanisms. Early diarrhea (occurring during or shortly after infusion of irinotecan) is cholinergic in nature. It is usually transient and only infrequently severe. It may be accompanied by symptoms of rhinitis, increased salivation, miosis, lacrimation, diaphoresis, flushing, and intestinal hyper-peristalsis that can cause abdominal cramping. For patients who experienced early cholinergic symptoms during the previous cycle of nal-IRI, prophylactic administration of atropine will be given at the discretion of the investigator. Late diarrhea (generally occurring more than 24 hours after administration of irinotecan) can be life threatening since it may be prolonged and may lead to dehydration, electrolyte imbalance, or sepsis. Late diarrhea should be treated promptly with loperamide, and octreotide should be considered if diarrhea persists after loperamide, as described in below. Loss of fluids and electrolytes associated with persistent or severe diarrhea can result in life threatening dehydration, renal insufficiency, and electrolyte imbalances, and may contribute to cardiovascular morbidity. The risk of infectious complications is increased, which can lead to sepsis in patients with chemotherapy-induced neutropenia. Patients with diarrhea should be carefully monitored, given fluid and electrolyte replacement if they become dehydrated, and given antibiotic support if they develop ileus, fever, or severe neutropenia. 

Therapy for Diarrhea
Acute diarrhea and abdominal cramps, developing during or within 24 hours after nal-IRI administration, may occur as part of a cholinergic syndrome. The syndrome can be treated with atropine. Prophylactic or therapeutic administration of atropine, according to institutional standards, should be considered in patients experiencing cholinergic symptoms during the study. Diarrhea can be debilitating and on rare occasions is potentially life-threatening. Diarrhea should be managed according to institutional guidelines. In general, for grade 3 or 4 diarrhea, nal-IRI should be withheld. Loperamide should be initiated for late-onset diarrhea of any severity. Intravenous or subcutaneous atropine 0.25 to 1 mg should be administered (unless clinically contraindicated) for early-onset diarrhea of any severity.

Neutropenia with Nal-IRI
Deaths due to sepsis following severe neutropenia have been reported in patients treated with irinotecan and nal-IRI. Neutropenic complications should be managed promptly with antibiotic support. G-CSF may be used to manage neutropenia at the investigator’s discretion.

Hypersensitivity with Nal-IRI
Hypersensitivity reactions including severe anaphylactic or anaphylactoid reactions have been observed with irinotecan, however, have not been observed with nal-IRI to date. This could be due to the limited cumulative patient exposure to date of nal-IRI, or the use of appropriate premedication and early recognition and treatment of expected adverse events. There is insufficient evidence to know whether these known adverse reactions of irinotecan are also associated with nal-IRI. Suspected drugs should be withheld immediately and aggressive therapy should be given if hypersensitivity reactions occur.

Colitis/Ileus with Nal-IRI
Cases of colitis complicated by ulceration, bleeding, ileus, and infection have been observed. Patients experiencing ileus should receive prompt antibiotic support.

Thromboembolism with Nal-IRI
Thromboembolic events have been observed in patients receiving irinotecan-containing regimens; the specific cause of these events has not been determined.

Pregnancy with Nal-IRI
The pregnancy category of irinotecan is D. Women of childbearing potential should be advised to avoid becoming pregnant while receiving treatment with irinotecan. If a pregnancy is reported, treatment should be discontinued. The patient should be withdrawn from the study, and the pregnancy should be followed until the outcome becomes known.

Care of Intravenous Site for Nal-IRI
Care should be taken to avoid extravasation, and the infusion site should be monitored for signs of inflammation. Should extravasation occur, flushing the site with sterile saline and applications of ice are recommended, or as per institutional standard of care.

Patients at Particular Risk with Nal-IRI
In clinical trials of the weekly schedule of irinotecan, it has been noted that patients with modestly elevated baseline serum total bilirubin levels (1.0 to 2.0 mg/dL) have had a significantly greater likelihood of experiencing first-cycle grade 3 or 4 neutropenia than those with bilirubin levels that were less than 1.0 mg/dL (50.0% [19/38] versus 17.7% [47/226]; p<0.001). Patients with abnormal glucuronidation of bilirubin, such as those with Gilbert’s syndrome, may also be at greater risk of myelosuppression when receiving therapy with irinotecan.

Acute Infusion Associated Reactions with Nal-IRI
Acute infusion-associated reactions characterized by flushing, shortness of breath, facial swelling, headache, chills, back pain, tightness of chest or throat, and hypotension have been reported in a small number of patients treated with liposome drugs. In most patients, these reactions generally resolve within 24 hours after the infusion is terminated. In some patients, the reaction resolves by slowing the rate of infusion. Most patients who experienced acute infusion reactions to liposome drugs are able to tolerate further infusions without complications. Institutional guidelines will be used for the management of infusion associated reactions. 

Other Potential Toxicities of Nal-IRI
Nal-IRI, the liposomal formulation of irinotecan is different from irinotecan in unencapsulated formulation, so there is a potential for toxicities other than those caused by irinotecan. All patients should be monitored closely for signs and symptoms indicative of drug toxicity, particularly during the initial administration of treatment.

5.1.1.6 Dose Modified Treatment Schedules for Nal-IRI. 

Table 5. Rules for Dose Omissions and Modified Treatment Schedules for Nal-IRI. 
	Toxicity
NCI CTCAE v4.03
	Occurrence
	ONIVYDE adjustment in patients receiving 70 mg/m2

	Grade 3 or 4 adverse reactions
	Withhold ONIVYDE.

Initiate loperamide for late-onset diarrhea of any severity. 
Administer intravenous or subcutaneous atropine 0.25 to 1 mg (unless clinically contraindicated) for early-onset diarrhea of any severity.

Upon recovery to grade ≤1 or baseline grade of severity, resume ONIVYDE at: 

	
	First
	50 mg/m2

	
	Second
	43 mg/m2

	
	Third
	Discontinue ONIVYDE

	Interstitial lung disease
	First
	Discontinue ONIVYDE

	Anaphylactic reactions
	First
	Discontinue ONIVYDE


Source: US Prescribing Information. 

[bookmark: _Toc461107737]Gemcitabine 
Formulation, Packaging, Labelling, Storage of gemcitabine
Gemcitabine for injection, USP (GEMZAR®), is available in sterile single-use vials individually packaged in a carton containing: 200 mg white to off-white, lyophilized powder in a 10-mL size sterile single-use vial – NDC 0002-7501-01 (No.7501) and 1 g white to off-white, lyophilized powder in a 50-mL size sterile single-use vial – NDC 0002-7502-01 (No. 7502).
Unopened vials of gemcitabine are stable until the expiration date indicated on the package when stored at controlled room temperature 20° to 25°C (68° to 77°F), allowing for excursions between 15° and 30°C (59° and 86°F).

Dosage, Preparation and Administration of gemcitabine
Reconstitute the vials with 0.9% Sodium Chloride Injection without preservatives. Add 5 mL to the 200-mg vial or 25 mL to the 1-g vial. These dilutions each yield a gemcitabine concentration of 38 mg/mL. 

Complete withdrawal of the vial contents will provide 200 mg or 1 g of gemcitabine. Prior to administration, the appropriate amount of drug must be diluted with 0.9% Sodium Chloride Injection. Final concentrations may be as low as m 0.1 mg/mL.

Reconstituted gemcitabine is a clear, colorless to light straw-colored solution. Inspect visually prior to administration and discard for particulate matter or discoloration. Gemcitabine solutions are stable for 24 hours at controlled room temperature of 20° to 25°C (68° to 77°F). Do not refrigerate as crystallization can occur.

No incompatibilities have been observed with infusion bottles or polyvinyl chloride bags and administration sets. The recommended dose of gemcitabine is 1000 mg/m2 over 30 minutes intravenously.

5.2.3.   Dose modification of gemcitabine

Table 6: Recommended Dose Reductions for Gemcitabine for Myelosuppression in Pancreatic Cancer and Non-Small Cell Lung Cancer
	Absolute granulocyte count (X 106/L)
	
	Platelet Count (X106/L)
	% of full dose

	≥1000
	AND
	≥100,000
	100%

	500-999
	OR
	50,000-99,999
	75%

	<500
	OR
	<50,000
	HOLD



Permanently discontinue gemcitabine for any of the following:

• Unexplained dyspnea or other evidence of severe pulmonary toxicity
• Severe hepatic toxicity
• Hemolytic-uremic syndrome
• Capillary leak syndrome
• Posterior reversible encephalopathy syndrome

Withhold gemcitabine or reduce dose by 50% for other severe (Grade 3 or 4) non-hematological toxicity until resolved.

No dose modifications are recommended for alopecia, nausea, or vomiting.

0. Pretreatment Regimen for gemcitabine
Pretreatment is per investigator discretion. No specific guidance given.

Potential Toxicities of gemcitabine
Gemcitabine is contraindicated in patients with a known hypersensitivity to gemcitabine.

Schedule-dependent Toxicity of gemcitabine

In clinical trials evaluating the maximum tolerated dose of gemcitabine, prolongation of the infusion time beyond 60 minutes or more frequent than weekly dosing resulted in an increased incidence of clinically significant hypotension, severe flu-like symptoms, myelosuppression, and asthenia. The half-life of gemcitabine is influenced by the length of the infusion.

Myelosuppression with gemcitabine

Myelosuppression manifested by neutropenia, thrombocytopenia, and anemia occurs with gemcitabine as a single agent and the risks are increased when gemcitabine is combined with other cytotoxic drugs. In clinical trials, Grade 3-4 neutropenia, anemia, and thrombocytopenia occurred in 25%, 8%, and 5%, respectively of patients receiving single-agent gemcitabine. The frequencies of Grade 3-4 neutropenia, anemia, and thrombocytopenia varied from 48% to 71%, 8 to 28%, and 5 to 55%, respectively, in patients receiving gemcitabine in combination with another drug.

Pulmonary Toxicity and Respiratory Failure with gemcitabine

Pulmonary toxicity, including interstitial pneumonitis, pulmonary fibrosis, pulmonary edema, and adult respiratory distress syndrome (ARDS), has been reported. In some cases, these pulmonary events can lead to fatal respiratory failure despite discontinuation of therapy. The onset of pulmonary symptoms may occur up to 2 weeks after the last dose of gemcitabine. Discontinue gemcitabine in patients who develop unexplained dyspnea, with or without bronchospasm, or have any evidence of pulmonary toxicity.
 
Hemolytic Uremic Syndrome with gemcitabine

Hemolytic uremic syndrome, including fatalities from renal failure or the requirement for dialysis, can occur in patients treated with gemcitabine. In clinical trials, HUS was reported in 6 of 2429 patients (0.25%). Most fatal cases of renal failure were due to HUS Assess renal function prior to initiation of gemcitabine and periodically during treatment. Consider the diagnosis of HUS in patients who develops anemia with evidence of microangiopathic hemolysis, elevation of bilirubin or LDH, or reticulocytosis; severe thrombocytopenia; or evidence of renal failure (elevation of serum creatinine or BUN). Permanently discontinue gemcitabine in patients with HUS or severe renal impairment. Renal failure may not be reversible even with discontinuation of therapy.

Hepatic Toxicity with gemcitabine

Drug-induced liver injury, including liver failure and death, has been reported in patients receiving gemcitabine alone or in combination with other potentially hepatotoxic drugs. Administration of gemcitabine in patients with concurrent liver metastases or a pre-existing medical history or hepatitis, alcoholism, or liver cirrhosis can lead to exacerbation of the underlying hepatic insufficiency. Assess hepatic function prior to initiation of gemcitabine and periodically during treatment. Discontinue gemcitabine in patients that develop severe liver injury.

Embryo and Fetal Toxicity with gemcitabine

Gemcitabine can cause fetal harm when administered to a pregnant woman, based on its mechanism of action. Gemcitabine was teratogenic, embryotoxic, and fetotoxic in mice and rabbits. If this drug is used during pregnancy, or if a woman becomes pregnant while taking gemcitabine, the patient should be apprised of the potential hazard to a fetus.
 
Nab-Paclitaxel
5.3.1 Formulation, Packaging, Labelling, Storage of Nab-Paclitaxel
Product No.: 103450 NDC No.: 68817-134-50 
100 mg of nab-paclitaxel (ABRAXANE®) in a single-use vial, individually packaged in a carton will be used. Store the vials in original cartons at 20ºC to 25ºC (68ºF to 77ºF). Retain in the original package to protect from bright light. Procedures for proper handling and disposal of anticancer drugs should be considered. Several guidelines on this subject have been published. There is no general agreement that all of the procedures recommended in the guidelines are necessary or appropriate.

5.3.2 Dosage, Preparation and Administration of Nab-Paclitaxel

The recommended dose of nab-paclitaxel is 125 mg/m2 administered as an intravenous infusion over 30-40 minutes on Days 1, 8 and 15 of each 28-day cycle. Administer gemcitabine immediately after nab-paclitaxel on Days 1, 8 and 15 of each 28-day cycle. Nab-paclitaxel is supplied as a sterile lyophilized powder for reconstitution before use as outlined below. 

1. Aseptically, reconstitute each vial by injecting 20 mL of 0.9% Sodium Chloride Injection, USP.
2. Slowly inject the 20 mL of 0.9% Sodium Chloride Injection, USP, over a minimum of 1 minute, using the sterile syringe to direct the solution flow onto the INSIDE WALL OF THE VIAL.
3. DO NOT INJECT the 0.9% Sodium Chloride Injection, USP, directly onto the lyophilized cake as this will result in foaming.
4. Once the injection is complete, allow the vial to sit for a minimum of 5 minutes to ensure proper wetting of the lyophilized cake/powder.
5. Gently swirl and/or invert the vial slowly for at least 2 minutes until complete dissolution of any cake/powder occurs. Avoid generation of foam.
6. If foaming or clumping occurs, stand solution for at least 15 minutes until foam subsides. 

Each mL of the reconstituted formulation will contain 5 mg/mL of nab-paclitaxel. The reconstituted suspension should be milky and homogenous without visible particulates. If particulates or settling are visible, the vial should be gently inverted again to ensure complete resuspension prior to use. Discard the reconstituted suspension if precipitates are observed. Discard any unused portion. Calculate the exact total dosing volume of 5 mg/mL suspension required for the patient and slowly withdraw the dosing volume of the reconstituted suspension from the vial(s) into a syringe: Dosing volume (mL)=Total dose (mg)/5 (mg/mL).

Inject the appropriate amount of reconstituted nab-paclitaxel into an empty, sterile intravenous bag [plasticized polyvinyl chloride (PVC) containers, PVC or non-PVC type intravenous bag]. The use of specialized DEHP-free solution containers or administration sets is not necessary to prepare or administer nab-paclitaxel infusions. The use of medical devices containing silicone oil as a lubricant (i.e., syringes and intravenous bags) to reconstitute and administer nab-paclitaxel may result in the formation of proteinaceous strands.

Visually inspect the reconstituted nab-paclitaxel suspension in the intravenous bag prior to administration. Discard the reconstituted suspension if proteinaceous strands, particulate matter or discoloration are observed.

Unopened vials of nab-paclitaxel are stable until the date indicated on the package when stored between 20ºC to 25ºC (68ºF to 77ºF) in the original package. Neither freezing nor refrigeration adversely affects the stability of the product.

Stability of Reconstituted Suspension in the Vial

Reconstituted nab-paclitaxel in the vial should be used immediately, but may be refrigerated at 2ºC to 8ºC (36ºF to 46ºF) for a maximum of 24 hours if necessary. If not used immediately, each vial of reconstituted suspension should be replaced in the original carton to protect it from bright light. Discard any unused portion.

Stability of Reconstituted Suspension in the Infusion Bag

The suspension for infusion when prepared as recommended in an infusion bag should be used immediately, but may be refrigerated at 2°C to 8°C (36°F to 46°F) and protected from bright light for a maximum of 24 hours.

The total combined refrigerated storage time of reconstituted nab-paclitaxel in the vial and in the infusion bag is 24 hours. This may be followed by storage in the infusion bag at ambient temperature (approximately 25°C) and lighting conditions for a maximum of 4 hours.


5.3.3 Premedication for Nab-Paclitaxel

Premedication is per investigator discretion. No specific guidance given.

5.3.4 Potential Toxicities of Nab-Paclitaxel

In patients with adenocarcinoma of the pancreas, withhold nab-paclitaxel and gemcitabine if the ANC is less than 500 cells/mm3 or platelets are less than 50,000 cells/mm3 and delay initiation of the next cycle if the ANC is less than 1500 cells/mm3 or platelet count is less than 100,000 cells/mm3 on Day 1 of the cycle. Resume treatment with appropriate dose reduction if recommended. 

5.3.4.1 Nervous System with Nab-Paclitaxel

Sensory neuropathy is dose- and schedule-dependent. The occurrence of Grade 1 or 2 sensory neuropathy does not generally require dose modification. If ≥ Grade 3 sensory neuropathy develops, withhold nab-paclitaxel treatment until resolution to Grade 1 or 2 for metastatic breast cancer or until resolution to ≤ Grade 1 for NSCLC and pancreatic cancer followed by a dose reduction for all subsequent courses of nab-paclitaxel.

5.3.4.2 Sepsis with Nab-Paclitaxel

Sepsis occurred in 5% of patients with or without neutropenia who received nab-paclitaxel in combination with gemcitabine. Biliary obstruction or presence of biliary stent were risk factors for severe or fatal sepsis. If a patient becomes febrile (regardless of ANC) initiate treatment with broad spectrum antibiotics. For febrile neutropenia, interrupt nab-paclitaxel and gemcitabine until fever resolves and ANC ≥ 1500, then resume treatment at reduced dose levels. 

5.3.4.3 Pneumonitis with Nab-Paclitaxel

Pneumonitis, including some cases that were fatal, occurred in 4% of patients receiving nab-paclitaxel in combination with gemcitabine. Monitor patients for signs and symptoms of pneumonitis and interrupt nab-paclitaxel and gemcitabine during evaluation of suspected pneumonitis. After ruling out infectious etiology and upon making a diagnosis of pneumonitis, permanently discontinue treatment with nab-paclitaxel and gemcitabine.

5.3.4.4 Hypersensitivity of Nab-Paclitaxel

Severe and sometimes fatal hypersensitivity reactions, including anaphylactic reactions, have been reported. Patients who experience a severe hypersensitivity reaction to nab-paclitaxel should not be rechallenged with this drug.

5.3.4.5 Hepatic Impairment with Nab-Paclitaxel

Because the exposure and toxicity of paclitaxel can be increased with hepatic impairment, administration of nab-paclitaxel in patients with hepatic impairment should be performed with caution. Patients with hepatic impairment may be at increased risk of toxicity, particularly from myelosuppression; such patients should be closely monitored for development of profound myelosuppression. Nab-paclitaxel is not recommended in patients who have total bilirubin >5 x ULN or AST >10 x ULN. In addition, nab-paclitaxel is not recommended in patients with metastatic adenocarcinoma of the pancreas who have moderate to severe hepatic impairment (total bilirubin >1.5 x ULN and AST ≤10 x ULN). The starting dose should be reduced for patients with moderate or severe hepatic impairment.
 
5.3.4.6 Albumin (Human) in Nab-Paclitaxel
Nab-paclitaxel contains albumin (human), a derivative of human blood. Based on effective donor screening and product manufacturing processes, it carries a remote risk for transmission of viral diseases. A theoretical risk for transmission of Creutzfeldt - Jakob disease (CJD) also is considered extremely remote. No cases of transmission of viral diseases or CJD have ever been identified for albumin.

5.3.4.7 Pregnancy and Nab-Paclitaxel 

Nab-paclitaxel can cause fetal harm when administered to a pregnant woman. Administration of paclitaxel formulated as albumin-bound particles to rats during pregnancy at doses lower than the maximum recommended human dose, based on body surface area, caused embryo-fetal toxicities, including intrauterine mortality, increased resorptions, reduced numbers of live fetuses, and malformations. There are no adequate and well-controlled studies in pregnant women receiving nab-paclitaxel. If this drug is used during pregnancy, or if the patient becomes pregnant while receiving this drug, the patient should be apprised of the potential hazard to the fetus.

Women of childbearing potential should be advised to avoid becoming pregnant while receiving nab-paclitaxel.

5.3.4.8 Use of Nab-Paclitaxel in Men

If a female partner of a male subject taking nab-paclitaxel becomes pregnant, the male subject taking gemcitabine/nab- paclitaxel should notify the Investigator, and the pregnant female partner should be advised to call their healthcare provider immediately. Male patients treated with nab-paclitaxel are advised not to father a child during and up to 6 months after treatment.

5.3.5 Treatment Emergent Drug Reactions of Nab-Paclitaxel





Table 7 Treatment-Emergent Adverse Drug Reactions Reported with nab-Paclitaxel
	System Organ Class
MedDRA Preferred Term
	Frequency –
CIOMS IV WG
Criteriaa
	Seriousb
	Severityc
	New
PTd

	
	
	
	Life
Threatening
	Death
	

	
Blood and lymphatic system disorders

	Anemia
	Very common
	X
	
	
	

	Bone marrow depression
	Uncommon
	X
	
	
	

	Febrile neutropenia
	Common
	X
	
	
	

	Leukopenia
	Very common
	X
	
	
	

	Lymphopenia
	Common
	X
	
	
	

	Neutropenia
	Very common
	X
	
	
	

	Pancytopenia
	Common
	X
	
	
	

	Thrombocytopenia
	Very common
	X
	
	
	

	Thrombotic thrombocytopenic
purpura
	Uncommon
	X
	
	
	

	
Cardiac disorders

	Arrhythmia
	Uncommon
	X
	
	X
	

	Atrioventricular block
	Rare
	X
	
	
	

	Cardiac arrest
	Uncommon
	X
	
	X
	

	Cardiac failure congestive
	Common
	X
	
	X
	

	Left ventricular dysfunction
	Uncommon
	X
	
	
	

	Palpitations
	Common
	X
	
	
	

	Sinus bradycardia
	Uncommon
	X
	
	
	

	Supraventricular tachycardia
	Uncommon
	X
	
	
	

	Tachycardia
	Common
	X
	
	
	

	
Eye disorders

	Conjunctivitis
	Uncommon
	
	
	
	

	Cystoid macular edema
	Uncommon
	X
	
	
	

	Lacrimation increased
	Common
	
	
	
	

	Keratitis
	Uncommon
	X
	
	
	

	Maculopathy
	Uncommon
	X
	
	
	

	Visual impairment
	Common
	X
	
	
	

	
Gastrointestinal disorders

	Abdominal pain
	Very common
	X
	
	
	

	Colitis
	Common
	X
	
	
	

	Constipation
	Very common
	X
	
	
	

	Diarrhea
	Very common
	X
	
	
	

	Dry mouth
	Common
	X
	
	
	

	Dyspepsia
	Common
	X
	
	
	

	Dysphagia
	Common
	X
	
	
	

	Intestinal obstruction
	Common
	X
	
	
	

	Nausea
	Very common
	X
	
	
	

	Stomatitis
	Very common
	X
	
	
	

	Vomiting
	Very common
	X
	
	
	

	
General disorders and administration site conditions

	Asthenia
	Very common
	X
	
	
	

	Chest pain
	Common
	X
	
	
	

	Chills
	Very common
	X
	
	
	

	Fatigue
	Very common
	X
	
	
	

	Table 7: Reference Safety Information: Treatment-Emergent Adverse Drug Reactions Reported with nab-Paclitaxel (Continued)

	System Organ Class
MedDRA Preferred Term
	Frequency –
CIOMS IV WG
Criteriaa
	Seriousb
	Severityc
	New
PTd

	
	
	
	Life
Threatening
	Death
	

	
General disorders and administrative site conditions (continued)

	Infusion site reactions
	Common
	X
	
	
	

	Lethargy
	Uncommon
	X
	
	
	

	Malaise
	Uncommon
	X
	
	
	

	Mucosal inflammation
	Common
	X
	
	
	

	Edema
	Very common
	X
	
	
	

	Pyrexia
	Very common
	X
	
	
	

	
Hepatobiliary disorders

	Cholangitis
	Common
	X
	
	
	

	Hyperbilirubinemia
	Common
	X
	
	
	

	
Immune system disorders

	Hypersensitivity
	Uncommon
	X
	
	X
	

	
Infections and infestations

	Lower respiratory tract
infection including bronchitis
	Common
	X
	
	
	

	Candida infection
	Common
	X
	
	
	

	Folliculitis
	Common
	
	
	
	

	Injection site infection
	Uncommon
	
	
	
	

	Nail infection
	Common
	
	
	
	

	Neutropenic sepsis
	Uncommon
	X
	
	X
	

	Pneumonia
	Common
	X
	
	X
	

	Sepsis
	Common
	X
	
	X
	

	Upper respiratory tract
infection
	Common
	X
	
	
	

	Urinary tract infection
	Common
	X
	
	
	

	
Injury, Poisoning and Procedural Complications

	Radiation recall phenomenon
	Not known
	
	
	
	

	
Investigations

	Alanine aminotransferase
increased
	Very common
	X
	
	
	

	Aspartate aminotransferase
increased
	Common
	X
	
	
	

	Blood alkaline phosphatase
increased
	Common
	X
	
	
	

	Blood creatinine increased
	Common
	X
	
	
	

	Weight decreased
	Very common
	X
	
	
	

	
Metabolism and nutrition disorders

	Decreased appetite
	Very common
	X
	
	
	

	Dehydration
	Very common
	X
	
	
	

	Fluid retention
	Uncommon
	X
	
	
	

	Hypokalemia
	Very common
	X
	
	
	

	Table 7: Reference Safety Information: Treatment-Emergent Adverse Drug Reactions Reported with nab-Paclitaxel (Continued)

	System Organ Class
MedDRA Preferred Term
	Frequency –
CIOMS IV WG
Criteriaa
	Seriousb
	Severityc
	New
PTd

	
	
	
	Life
Threatening
	Death
	

	
Musculoskeletal and connective tissue disorders

	Arthralgia
	Very common
	X
	
	
	

	Muscular weakness
	Common
	X
	
	
	

	Musculoskeletal pain
	Very common
	X
	
	
	

	Myalgia
	Very common
	X
	
	
	

	
Nervous system disorders

	Ataxia
	Common
	X
	
	
	

	Cranial nerve palsiese
	Not known
	X
	
	
	

	Dizziness
	Very common
	X
	
	
	

	Dysgeusia
	Very common
	X
	
	
	

	Facial paralysis
	Uncommon
	X
	
	
	

	Headache
	Very common
	X
	
	
	

	Peripheral neuropathyf
	Very common
	X
	
	
	

	Vocal cord paresise
	Not known
	X
	
	
	

	
Psychiatric disorders

	Anxiety
	Common
	X
	
	
	

	Depression
	Very common
	X
	
	
	

	Insomnia
	Very common
	X
	
	
	

	
Renal and urinary disorders

	Acute renal failure
	Common
	X
	
	X
	

	Hematuria
	Common
	X
	
	
	

	Hemolytic uremic syndrome
	Uncommon
	X
	
	
	

	
Respiratory, thoracic and mediastinal disorders

	Cough
	Very common
	X
	
	
	

	Dry throat
	Uncommon
	
	
	
	

	Dyspnea
	Very common
	X
	
	
	

	Epistaxis
	Very common
	X
	
	
	

	Hemoptysis
	Common
	X
	
	
	

	Nasal congestion
	Common
	X
	
	
	

	Nasal dryness
	Uncommon
	
	
	
	

	Oropharyngeal pain
	Common
	
	
	
	

	Pleural effusion
	Common
	X
	
	
	

	Pneumonitisg
	Common
	X
	
	X
	

	Pulmonary embolism
	Common
	X
	
	X
	

	Radiation pneumonitis
	Unknown
	X
	
	
	

	
Skin and subcutaneous tissue disorders

	Alopecia
	Very common
	X
	
	
	

	Dermatitis allergic
	Uncommon
	X
	
	
	

	Dry skin
	Common
	X
	
	
	

	Erythema
	Common
	X
	
	
	

	Erythema multiform
	Uncommon
	X
	
	
	

	Nail disorder including
onycholysis and discoloration
	
Very common
	
X
	
	
	

	Table 7: Reference Safety Information: Treatment-Emergent Adverse Drug Reactions Reported with nab-Paclitaxel (Continued)

	System Organ Class
MedDRA Preferred Term
	Frequency –
CIOMS IV WG
Criteriaa
	Seriousb
	Severityc
	New
PTd

	
	
	
	Life
Threatening
	Death
	

	
Skin and subcutaneous tissue disorders (continued)

	Palmar-plantar
erythrodysesthesia syndrome
	Common
	X
	
	
	

	Photosensitivity reactionse
	Not known
	
	
	
	

	Pruritus
	Very common
	X
	
	
	

	Rash including generalized
	Very common
	X
	
	
	

	Skin exfoliation
	Uncommon
	
	
	
	

	Stevens – Johnson syndromee
	Not known
	X
	
	
	

	Toxic epidermal necrolysise
	Not known
	X
	
	
	

	Urticaria
	Uncommon
	X
	
	
	

	
Vascular disorders

	Deep vein thrombosis
	Common
	X
	
	
	

	Flushing
	Common
	X
	
	
	

	Hypertension
	Common
	X
	
	X
	

	Hypotension
	Common
	X
	
	
	

	Lymphedema
	Common
	X
	
	
	


ADR = adverse drug reaction; CIOMS = Council for International Organizations of Medical Sciences; MedDRA = Medical Dictionary for Regulatory Activities; PT = preferred term; RSI = reference safety information; SMQ = standardized MedDRA query; WG = Working Group.
a. CIOMS IV WG Criteria are defined as Very Common: ≥10%; Common: ≥ 1% and < 10%; Uncommon: ≥ 0.1% and < 1%; Rare: ≥ 0.01% and > 0.1%; and Very Rare: < 0.01%.
b. Serious ADR from any source defined as resulting in death, is life-threatening, requires hospitalization or prolongation of existing hospitalization, results in persistent or significant disability or incapacity, or is a congenital anomaly or birth defect or considered an important medical event.
c. Severity corresponding to seriousness criteria of life-threatening or death.
d. New PTs reported since the previous RSI version.
e. ADRs identified in the post-marketing setting are italicized. In cases where the ADR was observed from both post-marketing and clinical trials, the event is classified as clinical trial.
f. Peripheral neuropathy evaluated using the MedDRA SMQ neuropathy (broad scope); all PTs will be considered listed.
g. Pneumonitis evaluated using the MedDRA SMQ interstitial lung disease; all PTs will be considered listed.
Note: When an ADR is reported as serious, or life-threatening or leads to death, the term will be considered
unexpected for regulatory purposes, unless marked with an “X” under the corresponding column listed above.
Note: All ADRs reported in this table have been reported more than once.
Source: nab-Paclitaxel (Abraxane) Company Core Data Sheet (CCDS) Version 14, 29 September 2014.

5.3.6 Toxicities in Nab-Paclitaxel in combination with gemcitabine

In a randomized open-label trial of nab-paclitaxel in combination with gemcitabine for pancreatic cancer the most common (≥ 20%) selected (with a ≥ 5% higher incidence) adverse reactions of nab-paclitaxel are neutropenia, fatigue, peripheral neuropathy, nausea, alopecia, peripheral edema, diarrhea, pyrexia, vomiting, decreased appetite, rash, and dehydration. The most common serious adverse reactions of nab-paclitaxel (with a ≥ 1% higher incidence) are pyrexia (6%), dehydration (5%), pneumonia (4%) and vomiting (4%). The most common adverse reactions resulting in permanent discontinuation of nab-paclitaxel are peripheral neuropathy (8%), fatigue (4%) and thrombocytopenia (2%). The most common adverse reactions resulting in dose reduction of nab-paclitaxel are neutropenia (10%) and peripheral neuropathy (6%). The most common adverse reactions leading to withholding or delay in nab-paclitaxel dosing are neutropenia (16%), thrombocytopenia (12%), fatigue (8%), peripheral neuropathy (15%), anemia (5%) and diarrhea (5%).

Adverse reactions were assessed in 421 patients who received nab-paclitaxel plus gemcitabine and 402 patients who received gemcitabine for the first-line systemic treatment of metastatic adenocarcinoma of the pancreas in a multicenter, multinational, randomized, controlled, open-label trial. Patients received a median treatment duration of 3.9 months in the nab-paclitaxel/gemcitabine group and 2.8 months in the gemcitabine group. For the treated population, the median relative dose intensity for gemcitabine was 75% in the nab-paclitaxel/gemcitabine group and 85% in the gemcitabine group. The median relative dose intensity of nab-paclitaxel was 81%.

Table 8: Selected Hematologic Laboratory-Detected Abnormalities with a Higher Incidence (≥5% for Grades 1-4 or ≥2% for Grades 3-4 Events) in the Nab-Paclitaxel/Gemcitabine Arm
	
	Nab-Paclitaxel (125 mg/m2)/ Gemcitabined
	Gemcitabine

	
	Grades 1-4
(%)
	Grade 3-4
(%)
	Grades 1-4
(%)
	Grade 3-4
(%)

	Neutropeniaa,b
	73
	38
	58
	27

	Thrombocytopeniab,c
	74
	13
	70
	9


a405 patients assessed in Nab-Paclitaxel/gemcitabine-treated group
b388 patients assessed in gemcitabine-treated group
c404 patients assessed in Nab-Paclitaxel/gemcitabine-treated group
dNeutrophil growth factors were administered to 26% of patients in the Nab-Paclitaxel/gemcitabine-treated group

Table 9: Selected Adverse Reactions with a Higher Incidence (≥5% for All Grade Toxicity or ≥2% for Grade 3 or Higher Toxicity) in the Nab-Paclitaxel/Gemcitabine Arm
	System Organ Class
	Adverse Reaction
	Nab-Paclitaxel (125 mg/m2)/ Gemcitabine (N=421)
	Gemcitabine (N=402)

	
	
	All Grades
	Grade 3 or Higher
	All Grades
	Grade 3 or Higher

	General disorders and administration site conditions
	Fatigue
	248 (59%)
	77 (18%)
	183 (46%)
	37 (9%)

	
	Peripheral Edema
	194 (46%)
	13 (3%)
	122 (30%)
	12 (3%)

	
	Pyrexia
	171 (41%)
	12 (3%)
	114 (28%)
	4 (1%)

	
	Asthenia
	79 (19%)
	29 (7%)
	54 (13%)
	17 (4%)

	
	Mucositis
	42 (10%)
	6 (1%)
	16 (4%)
	1 (<1%)

	Gastrointestinal disorders
	Nausea
	228 (54%)
	27 (6%)
	192 (48%)
	14 (3%)

	
	Diarrhea
	184 (44%)
	26 (6%)
	95 (24%)
	6 (1%)

	
	Vomiting
	151 (36%)
	25 (6%)
	113 (28%)
	15 (4%)

	Skin and subcutaneous tissue disorders
	Alopecia
	212 (50%)
	6 (1%)
	21 (5%)
	0

	
	Rash
	128 (30%)
	8 (2%)
	45 (11%)
	2 (<1%)

	Nervous system disorders
	Peripheral neuropathya
	227 (54%)
	70 (17%)
	51 (13%)
	3 (1%)

	
	Dysgeusia
	68 (16%)
	0
	33 (8%)
	0

	
	Headache
	60 (14%)
	1 (<1%)
	38 (9%)
	1 (<1%)

	Metabolism and nutrition disorders
	Decreased appetite
	152 (36%)
	23 (5%)
	104 (26%)
	8 (2%)

	
	Dehydration
	87 (21%)
	31 (7%)
	45 (11%)
	10 (2%)

	
	Hypokalemia
	52 (12%)
	18 (4%)
	28 (7%)
	6 (1%)

	Respiratory, thoracic and mediastinal disorders
	Cough
	72 (17%)
	0
	30 (7%)
	0

	
	Epistaxis
	64 (15%)
	1 (<1%)
	14 (3%)
	1 (<1%)

	Infections and infestations
	Urinary tract infectionsb
	47 (11%)
	10 (2%)
	20 (5%)
	1 (<1%)

	Musculoskeletal and connective tissue disorders
	Pain in extremity
	48 (11%)
	3 (1%)
	24 (6%)
	3 (1%)

	
	Arthralgia
	47 (11%)
	3 (1%)
	13 (3%)
	1 (<1%)

	
	Myalgia
	44 (10%)
	4 (1%)
	15 (4%)
	0

	Psychiatric disorders
	Depression
	51 (12%)
	1 (<1%)
	24 (6%)
	0


aPeripheral Neuropathy is defined by the MedDRA Version 15.0 Standard MedDRA Query neuropathy (broad scope).
bUrinary tract infections includes the referred terms of: urinary tract infection, cystitis, urosepsis, urinary tract infection bacteria and urinary tract infection enterococcal.

[bookmark: _Toc461107739]Additional clinically relevant adverse reactions that were reported in < 10% of the patients with adenocarcinoma of the pancreas who received nab-paclitaxel/gemcitabine included:
Infections & infestations: oral candidiasis, pneumonia
Vascular disorders: hypertension
Cardiac disorders: tachycardia, congestive cardiac failure
Eye disorders: cystoid macular edema

Peripheral Neuropathy with Nab-Paclitaxel in combination with gemcitabine

Grade 3 peripheral neuropathy occurred in 17% of patients who received nab-paclitaxel/gemcitabine compared to 1% of patients who received gemcitabine only; no patients developed grade 4 peripheral neuropathy. The median time to first occurrence of Grade 3 peripheral neuropathy in the nab-paclitaxel arm was 140 days. Upon suspension of nab-paclitaxel dosing, the median time to improvement from Grade 3 peripheral neuropathy to ≤ Grade 1 was 29 days. Of nab-paclitaxel-treated patients with Grade 3 peripheral neuropathy, 44% resumed nab-paclitaxel at a reduced dose.

Sepsis with Nab-Paclitaxel in combination with gemcitabine

Sepsis occurred in 5% of patients who received nab-paclitaxel/gemcitabine compared to 2% of patients who received gemcitabine alone. Sepsis occurred both in patients with and without neutropenia. Risk factors for sepsis included biliary obstruction or presence of biliary stent.

Pneumonitis with Nab-Paclitaxel in combination with gemcitabine

Pneumonitis occurred in 4% of patients who received nab-paclitaxel/gemcitabine compared to 1% of patients who received gemcitabine alone. Two of 17 patients in the nab-paclitaxel arm with pneumonitis died. This requires early detection and treatment as it may be life-threatening or even fatal.  

Acute renal or kidney failure and hemolytic uremic syndrome have been reported commonly and uncommonly, respectively, in combination of nab-paclitaxel with gemcitabine.

A very rare condition known as Posterior Reversible Encephalopathy Syndrome has occurred when gemcitabine is given alone or in combination with other chemotherapy medications.

A very rare condition known as Capillary Leak Syndrome that causes leaking of fluid outside of blood vessels has occurred when gemcitabine is given alone or in combination with other chemotherapy medications.

Additional side effects observed during post-marketing surveillance of gemcitabine, not
otherwise noted above include:
· vasculitis 
· gangrene

Additional side effects observed during post-marketing surveillance of nab-paclitaxel, not otherwise noted above include: 
· cranial nerve palsies and vocal cord paresis 
· palmar-plantar erythrodysethesia syndrome
· photosensitivity reaction 
· Stevens-Johnson syndrome, toxic epidermal necrolysis, erythema multiforme, radiation pneumonitis, radiation recall phenomenon

In subjects ≥ 65 years old, who received nab-paclitaxel and gemcitabine, a higher incidence of diarrhea, decreased appetite, dehydration, and epistaxis has been reported compared to subjects < 65 years old.  In subjects ≥ 75 years old, a higher incidence of serious adverse reactions and adverse reactions leading to treatment discontinuation has been reported. 
 
Adverse drug reactions reported from post-marketing experience, even though their frequency is unknown, have been similar in type and severity to those reported in nab-paclitaxel clinical trials. 

5.3.7 Dose Modification of Nab-Paclitaxel in combination with Gemcitabine
Dose level reductions for patients with adenocarcinoma of the pancreas

 Table 10: Dose level reductions for patients with adenocarcinoma of the pancreas
	Dose Level
	nab-paclitaxel (mg/m2)
	Gemcitabine (mg/m2)

	Full dose
	125
	1000

	1st dose reduction
	100
	800

	2nd dose reduction
	75
	600

	If additional dose reduction required
	Discontinue
	Discontinue



Table 11: Dose modifications for neutropenia or thrombocytopenia
	Cycle Day
	ANC (cells/mm3)
	
	Platelet Count (cells/mm3)
	nab-paclitaxel/Gemcitabine

	Day 1
	< 1500
	OR
	<100,000
	Delay doses until recovery

	Day 8
	500 to < 1000
	OR
	50,000 to < 75,000
	Reduce 1 dose level

	
	< 500
	OR
	< 50,000
	Withhold doses

	Day 15: If Day 8 doses were reduced or given without modification:

	
	500 to < 1000
	OR
	50,000 to < 75,000
	Reduce 1 dose level from Day 8

	
	< 500
	OR
	< 50,000
	Withhold doses

	Day 15: If Day 8 doses were withheld:

	
	≥ 1000
	OR
	≥ 75,000
	Reduce 1 dose level from Day 1

	
	500 to < 1000
	OR
	50,000 to < 75,000
	Reduce 2 dose levels from Day 1

	
	< 500
	OR
	< 50,000
	Withhold Doses


ANC = Absolute Neutrophil Count

Table 12: Dose modifications for other adverse drug reactions in patients with Adenocarcinoma of the pancreas
	Adverse Drug Reaction
	nab-paclitaxel
	Gemcitabine

	Febrile Neutropenia:
Grade 3 or 4
	Withhold until fever resolved and ANC ≥ 1500; resume at next lower dose level

	Peripheral Neuropathy:
Grade 3 or 4
	Withhold until improved to ≤ Grade 1; resume at next lower dose level
	No dose reduction

	Cutaneous Toxicity:
Grade 2 or 3
	Reduce to next lower dose level; discontinue treatment if toxicity persists

	Gastrointestinal Toxicity:
Grade 3 mucositis or diarrhea
	Withhold until improved to ≤ Grade 1; 
resume at next lower dose level


Nab-paclitaxel should not be used in patients who have baseline neutrophil counts of < 1,500 cells/mm3.

Patients who experience a severe hypersensitivity reaction to nab-paclitaxel should not be rechallenged with the drug.

5-Fluorouracil
Formulation, Packaging, Labeling, Storage of 5-Fluorouracil
10 mL vials are packaged 10 vials per shelf pack. Store at room temperature 15° to 30°C (59° to 86°F). Protect from light. Retain in carton until time of use.

Dosage, Preparation and Administration of 5-Fluorouracil
Fluorouracil administration is given intravenously. The protocol dosage is 2400 mg/m2 over 46 hrs.

Dose Modification of 5-Fluorouracil
See section 5.5.5.1 regarding enhanced 5FU toxicity with leucovorin. Dose modification will be at the discretion of the Investigator and may include dose reduction to 1920 mg/m2 or 1600 mg/m2 over 46 hours. 

5.4.4     Premedication for 5-Fluorouracil

Premedication is per investigator discretion.

0. Potential Toxicities of 5-Fluorouracil

5.4.5.1 Gastrointestinal with 5-Fluorouracil: Diarrhea, anorexia, nausea and emesis are commonly seen during therapy. Gastrointestinal ulceration and bleeding can also occur.

5.4.5.2 Hematologic with 5-Fluorouracil: Leukopenia usually follows every course of adequate therapy with fluorouracil. The lowest white blood cell counts are commonly observed between the 9th and 14th days after the first course of treatment, although uncommonly the maximal depression may be delayed for as long as 20 days. By the 30th day the count has usually returned to the normal range. Pancytopenia, thrombocytopenia, agranulocytosis, and anemia may also occur. 

5.4.5.3 Dermatologic with 5-Fluorouracil: Alopecia and dermatitis may be seen in a substantial number of cases. The dermatitis most often seen is a pruritic maculopapular rash usually appearing on the extremities and less frequently on the trunk. It is generally reversible and usually responsive to symptomatic treatment. Dry skin, fissuring; photosensitivity, as manifested by erythema or
increased pigmentation of the skin; vein pigmentation; palmar-plantar erythrodysesthesia syndrome, as manifested by tingling of the hands and feet followed by pain, erythema and swelling may also occur.

5.4.5.4 Cardiovascular with 5-Fluorouracil: Myocardial ischemia, angina may occur.

5.5.5.5 Allergic Reactions to 5-Fluorouracil: Anaphylaxis and generalized allergic reactions may occur.

5.4.5.6 Neurologic and 5-Fluorouracil: Acute cerebellar syndrome (which may persist following discontinuation of treatment), nystagmus, headache may occur.

5.4.5.7 Ophthalmic and 5-Fluorouracil: Lacrimal duct stenosis, visual changes, lacrimation, photophobia may occur.

5.4.5.8 Psychiatric and 5-Fluorouracil: Disorientation, confusion, euphoria may occur.

5.4.5.9 Miscellaneous with 5-Fluorouracil: thrombophlebitis, epistaxis, nail changes (including loss of nails) may occur.

5.5. Leucovorin
5.5.1 Formulation, Packaging, Labelling, Storage of Leucovorin
Leucovorin Calcium Injection USP is a sterile, preservative-free solution indicated for intramuscular (IM) or intravenous (IV) administration in a 50 mL single-dose vial. Each mL contains leucovorin calcium equivalent to 10 mg Leucovorin, USP; 8 mg sodium chloride; sodium hydroxide and/or hydrochloric acid for pH adjustment pH 7.8 (6.5 to 8.5). 
There is 0.004 mEq of calcium per mg of leucovorin. Solution contains no bacteriostatic or antimicrobial agents. 
Leucovorin Calcium for Injection is a sterile product indicated for intramuscular (IM) or intravenous (IV) administration and is supplied in 50 mg, 100 mg, 200 mg, and 350 mg vials. 
Each 50 mg vial of Leucovorin Calcium for Injection, when reconstituted with 5 mL of sterile diluent, contains leucovorin (as the calcium salt) 10 mg/mL. 
Each 100 mg vial of Leucovorin Calcium for Injection, when reconstituted with 10 mL of sterile diluent, contains leucovorin (as the calcium salt) 10 mg/mL. 
Each 200 mg vial of Leucovorin Calcium for Injection, when reconstituted with 20 mL of sterile diluent, contains leucovorin (as the calcium salt) 10 mg/mL. 
Each 350 mg vial of Leucovorin Calcium for Injection, when reconstituted with 17.5 mL of sterile diluent, contains leucovorin (as the calcium salt) 20 mg/mL. 
In each dosage form, one milligram of leucovorin calcium contains 0.002 mmol of leucovorin and 0.002 mmol of calcium. 
These lyophilized products contain no preservative. The inactive ingredient is Sodium Chloride, USP, added to adjust tonicity. Reconstitute with Bacteriostatic Water for Injection, USP, which contains benzyl alcohol, or with Sterile Water for Injection, USP. 

5.5.2 Dosage, Preparation and Administration of Leucovorin

Leucovorin is given at a dose of 400 mg/m2 in 250 mL dextrose 5% in water over 30 minutes.

5.5.3 Dose Modification of Leucovorin

No dosage modification is required.

5.5.4 Premedication for Leucovorin

No premedication is required.

5.5.5 Potential Toxicities of Leucovorin

5.5.5.1 Enhanced 5-FU toxicity with leucovorin

Leucovorin enhances the toxicity of 5-fluorouracil. When these drugs are administered concurrently in the palliative therapy of advanced colorectal cancer, the dosage of 5-fluorouracil must be lower than usually administered. Although the toxicities observed in patients treated with the combination of leucovorin plus 5-fluorouracil are qualitatively similar to those observed in patients treated with 5-fluorouracil alone, gastrointestinal toxicities (particularly stomatitis and diarrhea) are observed more commonly and may be more severe and of prolonged duration in patients treated with the combination.

In the first Mayo/NCCTG controlled trial, toxicity, primarily gastrointestinal, resulted in 7% of patients requiring hospitalization when treated with 5-fluorouracil alone or 5-fluorouracil in combination with 200 mg/m2 of leucovorin and 20% when treated with 5-fluorouracil in combination with 20 mg/m2 of leucovorin. In the second Mayo/NCCTG trial, hospitalizations related to treatment toxicity also appeared to occur more often in patients treated with the low dose leucovorin/5-fluorouracil combination than in patients treated with the high dose combination — 11% versus 3%. Therapy with leucovorin and 5-fluorouracil must not be initiated or continued in patients who have symptoms of gastrointestinal toxicity of any severity, until those symptoms have completely resolved. Patients with diarrhea must be monitored with particular care until the diarrhea has resolved, as rapid clinical deterioration leading to death can occur. In an additional study utilizing higher weekly doses of 5-fluorouracil and leucovorin, elderly and/or debilitated patients were found to be at greater risk for severe gastrointestinal toxicity. 

5.5.5.2 CNS toxicity of leucovorin

Seizures and/or syncope have been reported rarely in cancer patients receiving leucovorin, usually in association with fluoropyrimidine administration, and most commonly in those with CNS metastases or other predisposing factors. However, a causal relationship has not been established. 
1. [bookmark: _Toc461107742]Prohibited Therapies
[bookmark: _Therapy_for_Diarrhea][bookmark: _Toc461107743][bookmark: _Toc461107744]6.1 Prohibited Therapies
Avoid the use of strong CYP3A4 inducers if possible; substitute non-enzyme–inducing therapies at least 2 weeks prior to initiation of nal-IRI. Avoid the use of strong CYP3A4 or UGT1A1 inhibitors, if possible; discontinue strong CYP3A4 inhibitors at least 1 week prior to starting therapy.

The following drugs are noted in the irinotecan prescribing information as interacting with irinotecan: St. John’s Wort, CYP3A4 inducing anticonvulsants (phenytoin, phenobarbital, and carbamazepine), ketoconazole, itraconazole, troleandomycin, erythromycin, diltiazem and verapamil. Treatment with these agents and any others that interact with irinotecan or 5-FU should be avoided wherever possible. 

Because 5-FU interacts with warfarin, caution should be exercised if concomitant use is necessary. Refer to the package inserts of 5-FU and leucovorin for any other drug interactions.
1. [bookmark: _Toc461107745] Accountability of nal-IRI
The investigator and investigational site staff are responsible for maintaining an accurate inventory and accounting of nal-IRI. A record of all vials of nal-IRI received and administered should be maintained on an investigational drug inventory form. The following information will be recorded:
Date and quantity of nal-IRI received
Date and quantity of nal-IRI dispensed from the pharmacy per subject
Date and quantity of nal-IRI administered to each subject
Date and quantity of nal-IRI destroyed (if prepared and dispensed, but not administered for any reason, the nal-IRI may not be returned to inventory)
Date and quantity of nal-IRI returned to sponsor, if applicable
Each shipment of nal-IRI will contain a packing list describing the amount of drug shipped to the investigational site. The information on the packing list will be verified against the actual amount of drug received.

The pharmacy will reconcile the information on the investigational drug inventory form with the actual amount of nal-IRI remaining on site on a routine basis. At the conclusion of the study, the pharmacy will either package and ship all unused vials of nal-IRI back to Ipsen for destruction or document the destruction, in accordance with local regulations and institutional policy, and place documentation in the Investigator File. Following use, empty vials of nal-IRI may be destroyed according to local regulatory and environmental requirements. 
[bookmark: _Toc461107746] Schedule of Assessments
Scheduled assessments are as described below:

[bookmark: _Schedule_of_Assessments][bookmark: _Toc461107747]Schedule of Assessments 
	Procedure
	Screening Visit
	
Gemcitabine/nab- paclitaxel cycles
	
NAPOLI cycles
	
Restaging Visits
	
Postoperative Reassessment Visit
	Study Completion
Visit
	Long Term Follow Upe

	
	
	Wk 1
	Wk 2
	Wk 3
	Wk 1
	Wk 3
	
	
	4 wks following treatment
	

	Informed consent
	x
	
	
	
	
	
	
	
	
	

	Medical history
	x
	
	
	
	
	
	
	
	
	

	Demographics
	x
	
	
	
	
	
	
	
	
	

	Vital signs
	x
	x
	x
	x
	x
	x
	x
	x
	x
	

	ECOG PS
	x
	
	
	
	
	
	x
	x
	x
	

	CBC
	x
	x
	x
	x
	x
	x
	x
	x
	x
	

	CMR
	x
	x
	x
	x
	x
	x
	x
	x
	x
	

	CA19-9
	
	x
	
	
	x
	x
	x
	x
	x
	

	Coagulation profile
	x
	
	
	
	
	
	
	
	
	

	Serum or urine pregnancy testa
	x
	
	
	
	
	
	
	
	
	

	Physical Exam
	x
	x
	
	x
	x
	x
	x
	x
	x
	

	CT chest/pancreas protocol abdomen/pelvisb
	x
	
	
	
	
	
	x
	x
	x
	

	Disease Evaluationc
	x
	
	
	
	
	
	x
	x
	x
	

	Staging laparoscopyd
	x
	
	
	
	
	
	
	
	
	

	Concomitant meds
	x
	x
	x
	x
	x
	x
	x
	x
	x
	

	AE assessment 
	x
	x
	x
	    x
	x
	x
	x
	x
	x
	

	Recurrence, progression free and overall survival reportinge
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x


NOTE: See section 3.1 for applicable windows and exact order of visits/cycles.
aFor females of childbearing potential only. May be repeated any time during the study at investigator discretion.
bPerformed approximately every 8 weeks during treatment, generally upon completion of a cycle.  Exact timing will be at investigator discretion. CT will be read using RECIST criteria 1.1.
cGenerally occurs in conjunction with CT and CA19-9 during treatment cycles.
dRoutinely includes peritoneal wash.
eLong term follow up schedule and procedures will follow standard of care per institution policy (see section 8.5). Reporting of disease recurrence (anatomical space and time), progression free survival and overall survival status is expected quarterly at minimum.
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[bookmark: _Toc461107748]Screening Visit
All procedures for screening are outlined in the schedule of events. For further descriptions of the clinical and laboratory assessments required, please refer to Section 9 and Section 10 respectively.

[bookmark: _Toc461107749]On-Study Visits
All on-study procedures and assessments are outlined in Section 3.1. See also Section 9 and Section 10.
[bookmark: _Toc461107750]Study Completion Visit
When it is decided that a patient will stop receiving treatment, a Study Completion visit will be completed approximately 4 weeks after the last dose of study drug. 

Long Term Follow up
Each subject will be followed as per Standard of Care for secondary endpoints. Standard of Care generally consists of routine visits to include (CBC, CMR, CA19-9) every 2 months for 2 years following diagnosis, then every 3 months for another year, then every 6 months for another 2 years. During this 5 year routine follow up, CT chest/pancreas protocol abdomen/pelvis are done approximately every 6 months. Deviations to this schedule or procedures are at the discretion of the treating physician. However, reporting of recurrence location (anatomic space and time), progression free survival and overall survival will occur approximately quarterly at minimum.

[bookmark: _Clinical_Procedures_and][bookmark: _Toc461107751]Clinical Procedures and Assessments
All following clinical procedures should be performed in accordance with the schedule of assessments outline in Section 8.1.
[bookmark: _Toc461107752]Medical History and Demographics
Demographic information including age, date of birth, race, ethnicity and gender will be collected. 

A medical history will be collected including all pertinent prior medical conditions, surgeries or other medical procedures, allergies, and current concomitant medications. 
[bookmark: _Toc461107753]Adverse Event Assessment and Reporting
Investigators should complete all routine and standard of care assessments to evaluate for toxicity and symptoms of drug-induced adverse events. This may include, but is not limited to, verbal reports from the patient and/or caregiver, physical examination and laboratory findings. Adverse events should be reported throughout the course of the study, until the study termination visit. All AE/SAEs will be followed after the study until resolution or until the investigator attributes the AEs/SAEs to a cause other than the treatments used as part of this trial or assesses them as chronic or stable.
[bookmark: _Toc459636507][bookmark: _Toc459636617][bookmark: _Toc461107754]Vital Signs
Vital signs will include height (screening only), weight, resting blood pressure, pulse, respiratory rate, and temperature.
[bookmark: _Toc461107755]Performance Status Assessment
The Eastern Cooperative Oncology Group (ECOG) performance status (PS) will be obtained by the PI or his/her designee by questioning the patient about their functional capabilities. See Appendix A.
CT scan of chest/pancreas protocol abdomen/pelvis
A CT scan of chest/pancreas protocol abdomen/pelvis will be completed as part of routine care at screen and approximately every 8 weeks during treatment. If already performed within an acceptable period of time per investigator discretion prior to study entry (generally within 42 days of C1D1), it does not need to be repeated unless clinically indicated. All CTs will be read using RECIST criteria 1.1. Exact timing of CT scans during treatment may be adjusted slightly at the discretion of the Investigator.
[bookmark: _Toc461107757]Disease Evaluation
Disease evaluation will occur approximately every 8 weeks while on treatment and during restaging visits, in conjunction with CT and CA19-9. Exact timing of disease evaluations will be at Investigator discretion. 
Physical Exam
Physical Exam will be performed approximately every 2 weeks during treatment and will generally include HEENT, lymph nodes, skin, chest, cardiovascular, abdomen, extremities.

[bookmark: _Toc403541592][bookmark: _Laboratory_Procedures_and][bookmark: _Toc403394639][bookmark: _Toc435450310][bookmark: _Toc436728844][bookmark: _Toc461107758]Laboratory Procedures and Assessments
[bookmark: _Toc392764080][bookmark: _Toc403394640][bookmark: _Toc435450311][bookmark: _Toc436728845][bookmark: _Toc461107759]Complete Blood Count (CBC)
[bookmark: _Toc392764081][bookmark: _Toc403394641][bookmark: _Toc435450312][bookmark: _Toc436728846]The CBC will include the following: hemoglobin, hematocrit, platelet count, RBC, WBC with differential (neutrophils, lymphocytes, monocytes, eosinophils, basophils and other cells).  
[bookmark: _Toc461107760]Serum Chemistry
Serum chemistry will include electrolytes (sodium, potassium, chloride and bicarbonate), BUN, serum creatinine, glucose, bilirubin, AST, ALT, alkaline phosphatase, total protein, albumin, and calcium. 
[bookmark: _Toc403394642][bookmark: _Toc435450313][bookmark: _Toc436728847]
10.3 	Coagulation profile
 A coagulation profile will include activated partial thromboplastin time (aPTT), prothrombin time (PT), and an international normalized ratio (INR).
2. [bookmark: _Toc392764083][bookmark: _Toc403394643][bookmark: _Toc435450314][bookmark: _Toc436728848][bookmark: _Toc461107762]Serum or Urine Pregnancy Test
[bookmark: _Toc403394644][bookmark: _Toc435450315][bookmark: _Toc436728849]A serum or urine pregnancy test will be obtained for all females of childbearing at screen and may be repeated during the trial at investigator discretion.
CA19-9
CA19-9 will be measured at or just prior to Day 1 of gemcitabine/nab-paclitaxel cycles. It will be measured at or just prior to Days 1 and 15 during NAPOLI cycles. It will be measured at each restaging or just prior to each restaging visit, as well as the postoperative and study completion visits. It is not required at screen.
[bookmark: _Toc461107769]Adverse Event Reporting
[bookmark: _Toc461107770]Definitions
[bookmark: _Toc461107771]Adverse Events
An AE is any untoward medical occurrence in a study subject administered an investigational product and that does not necessarily have a causal relationship with this treatment. 

An AE therefore can be any unfavorable and unintended sign (including laboratory finding), symptom or disease temporally associated with participation in an investigational study, whether or not considered drug-related. In addition to new events, any increase in the severity or frequency of a pre-existing condition that occurs after the subject signs a consent form for participation is considered an AE. This includes any side effect, injury, toxicity, or sensitivity reaction. 

An unexpected AE is any adverse drug event, the specificity or severity of which is not consistent with the current IB or prescribing information for a marketed compound. Also, reports which add significant information on specificity or severity of a known, already documented AE constitute unexpected AEs. For example, an event more specific or more severe than described in the IB would be considered “unexpected”.  

Whenever possible, the Common Terminology Criteria for Adverse Events (CTCAE) version 4.03 should be used to describe the event and for assessing the severity of AEs. 

For AEs not adequately addressed in the CTCAE, the severity table below may be used:

Table 13: Adverse Event Severity 
	Severity
	Description

	Grade 1 – Mild
	Transient or mild discomfort; no limitation in activity; no medical intervention/therapy required

	Grade 2 – Moderate
	Mild to moderate limitation in activity—some assistance may be needed; no or minimal medical intervention/therapy required.

	Grade 3 – Severe
	Marked limitation in activity, some assistance usually required; medical intervention/therapy required, hospitalizations possible.

	Grade 4 – Life-threatening
	Extreme limitation in activity, significant assistance required; life-threatening (immediate risk of death); significant medical intervention/therapy required, hospitalization or hospice care probable.

	Grade 5 – Fatal
	Death



Any condition, laboratory abnormality, or physical finding with an onset date prior to the subject signing consent for study participation is considered to be pre-existing in nature and part of the subject’s medical history.
[bookmark: _Toc461107772]Serious Adverse Event
A serious adverse event (SAE) is any untoward medical occurrence that:
· Results in death
· Is life-threatening (an event in which the patient was at risk of death at the time of the event; it does not refer to an event which hypothetically might have caused death if it were more severe)
· Requires in-patient hospitalization or prolongation of existing hospitalization (Exception: hospitalization for elective treatment of a pre-existing condition that did not worsen during the study is not considered an adverse event. NOTE: Complications that occur during hospitalization are adverse events and if a complication prolongs hospitalization, then the event is serious);
· Results in persistent or significant disability/incapacity
· Is a congenital anomaly or birth defect
· Other important medical events that may not be immediately life-threatening or result in death or hospitalization but may jeopardize the patient or may require intervention to prevent one of the outcomes listed above. Examples of such events are intensive treatment in an emergency room for allergic bronchospasm; blood dyscrasias or convulsions that do not result in hospitalization; or development of drug dependency or drug abuse.

While the term “severe” is often used to describe the intensity (severity) of an event, the event itself may be of relatively minor significance (such as a severe headache). This is not the same as “serious”, which is based on a patient/event outcome or action criteria usually associated with events that pose a risk to a patient’s life or functioning.
[bookmark: _Toc222900395][bookmark: _Toc240447972][bookmark: _Toc461107773]Causality
Using the following criteria, the possible relationship of the AE to the study drug(s) should be assessed as follows: 

Yes: 
· there is a clinically plausible time sequence between onset of the AE and administration of study treatment; and/or
· there is a biologically plausible mechanism for the study treatment to cause or contribute to the AE; and/or 
· the event responds to withdrawal of the study medication (dechallenge) and/or recurs with rechallenge (when clinically feasible); and/or
· the AE cannot be reasonably attributed to concurrent/underlying illness, other drugs, or procedures

No: 
· the AE is more likely to be explained by the subject’s clinical state, underlying disease, concomitant medication, study or non-study procedure; and/or
· the time of occurrence of the AE is not reasonably related to administration of study treatment; and/or
· the event is unlikely to be related to the investigational product(s)
[bookmark: _Toc459636529][bookmark: _Toc459636639][bookmark: _Toc461027183][bookmark: _Toc461027291][bookmark: _Toc461027454][bookmark: _Toc461033650][bookmark: _Toc459636530][bookmark: _Toc459636640][bookmark: _Toc461027184][bookmark: _Toc461027292][bookmark: _Toc461027455][bookmark: _Toc461033651][bookmark: _Toc459636535][bookmark: _Toc459636645][bookmark: _Toc461027189][bookmark: _Toc461027297][bookmark: _Toc461027460][bookmark: _Toc461033656][bookmark: _Toc461107774]Assessing and Documenting Adverse Events
All adverse events, whether serious or not, will be described in the source documents and reported to Ipsen. 

Information to be reported in the description of each adverse event includes:

· A medical diagnosis of the event
· The date of onset of the event
· The date of resolution of the event
· A determination of whether the event is serious or not
· A determination of relatedness to the study drug(s)
· Action taken: none; change in the study drug administration; CC medication administered, etc.
· Outcome
[bookmark: _Toc166385391][bookmark: _Toc193111892][bookmark: _Toc214940497][bookmark: _Toc196039513][bookmark: _Toc223404605][bookmark: _Toc232348725][bookmark: _Toc461107775]Adverse Events Reporting Procedures

All AEs (e.g., any new event or worsening in severity or frequency of a pre-existing condition or laboratory finding) with an onset date after the subject signs consent for study participation must be promptly documented on the appropriate summary. Details of the event must include severity, relationship to study drug, duration, action taken, and outcome. Serious adverse events (SAEs) will be recorded on the appropriate form.

All AEs that are considered possibly related to study drug must be followed to resolution or stabilization if improvement is not expected. 

AEs should be reported from the time the subject signs consent through 4 weeks post-last dose of study drug or initiation of a new anti-cancer therapy, whichever occurs first. In addition, the Investigator should report any AE that may occur after this time period that is believed to have a reasonable possibility of being associated with study drug. If a subject is randomized but discontinues study prior to receiving any study drug, AEs must be reported through the end-of-study visit. AEs which completely resolve and then recur should be recorded as a new AE. For subjects who complete the end of study visit less than 4 weeks following their last dose of study drug, a follow up of ongoing AEs should be attempted by telephone, and documented in the subject’s source. AEs continuing at 4 weeks post-last dose should have a comment in the source by the Investigator that the event has stabilized or is not expected to improve, or continued to be followed until resolution or stabilization.

The Principal Investigator or qualified designee is responsible for evaluating all AEs, obtaining supporting documents, and determining that documentation of the event is adequate. Adverse events will be assigned a severity grade using the NCI-CTCAE grading scale v4.03. All Grade 3 and 4 laboratory abnormalities must be recorded as AEs. Grade 1 and 2 abnormalities should only be recorded if they require treatment or are otherwise considered clinically significant by the Investigator.

[bookmark: _Toc461107776]Reporting Serious Adverse Events
Serious adverse event reporting will begin in conjunction with the date of informed consent through until 4 weeks after the subject has stopped study treatment, or until the subject completely withdraws consent from all study participation or at the time patient becomes a screen failure, whichever occurs first. 
Any SAEs occurring prior to study drug administration that the investigator believes may have been caused by a protocol procedure must be reported immediately to the Sponsor.  Any SAEs experienced after this 4 week period should only be reported to Ipsen if the investigator suspects there may be a causal relationship to the study treatment (combination) or the study drug. Recurrent episodes, complications, or progression of the initial SAE must be reported as follow-up to the original episode to Ipsen as soon as possible. 

All fatal or life-threatening adverse events must be immediately reported by telephone or e-mail to Ipsen. Within 24 hours of the event, the Serious Adverse Event Form must be faxed to Ipsen whether full information regarding the event is known or not. Additional follow-up by the investigator will be required if complete information is not known. De-identified source documentation of all examinations, diagnostic procedures, etc. which were completed with respect to the event should be included with the SAE form. Care should be taken to ensure that the subject’s identity is protected and the subject’s identifiers (as assigned at the time of study enrollment) are properly mentioned on any copy of source document provided to the Sponsor. For laboratory results, include the laboratory normal ranges.

All other serious adverse events must be reported by phone, e-mail or fax to Ipsen within 24 hours. The Serious Adverse Event Form must also be faxed to within 24 hours of the event whether full information regarding the event is known or not. Additional follow-up by the investigator will be required if complete information is not known.
 
All serious adverse events (SAEs) will be evaluated and assessed for regulatory reporting. If meeting the requirements for expedited reporting, the institution will report the adverse event to all regulatory authorities with jurisdiction over ongoing trials with the study drug. The institution is responsible for reporting all SAEs to the appropriate IRB/EC.               
Reporting to Ipsen
All SAEs will also be reported to Ipsen within 24 hours (1 business day) of completion of final MedWatch 3500A. If the SAE is not previously documented in the Investigator’s Brochure or Package Insert (new occurrence) and is thought to be related to the Ipsen study treatment, an oncology Ipsen Pharmacovigilance and Risk Management (PVRM) department associate may urgently require further information from the investigator for Health Authority reporting. Ipsen may need to issue an Investigator Notification (IN), to inform all investigators involved in any study with the same drug that this SAE has been reported. Suspected Unexpected Serious Adverse Reactions (SUSARs) will be collected and reported to the competent authorities and relevant ethics committees in accordance with Directive 2001/20/EC or as per national regulatory requirements in participating countries.

All SAEs should be reported to:  via email-Adverse.events@ipsen.com or  faxed to: 866-681-1063.

[bookmark: _Toc461107777]Reporting and Follow-up of Pregnancy
Subjects who become pregnant while on study must immediately discontinue study treatment, and the pregnancy must be immediately reported to the medical monitor. Pregnancies occurring up to 6 months after the completion of the study medication must also be reported to the Sponsor. 
[bookmark: _Toc461107778]Statistical Methods
This is a proof of concept study to demonstrate safety and tolerability of the proposed regimen. From our institutional experience, approximately 75% of patients are able to complete 24 weeks of (neo) adjuvant therapy using gemcitabine/taxane combination chemotherapy in resectable/borderline resectable pancreatic cancer. The 25% unable to do so are divided approximately equally between a) early therapeutic failure and b) therapy intolerance/toxicity. The number of patients proposed would begin to provide a sense of 1) the ability of the alternating regimen to be given in like circumstance, 2) its relative ability to be delivered to completion, and 3) initial sense of its relative efficacy to our prior methodology.  

Response rates will be judged by current RECIST criteria 1.1. Survival (overall, progression –free) will be determined by the method of Kaplan and Meier)

[bookmark: _Toc461107779]Study Administration
[bookmark: _Toc461107780]Pre-Study Documentation
A current CV and copy of current medical license for the Principal Investigator and each sub-investigator 
A letter from the IRB/EC stipulating approval of the protocol, the informed consent document, and any other material provided to potential trial participants with information about the trial (e.g. advertisements)
The current IRB/EC membership list for the reviewing IRB/EC, or the multiple project assurance number from the U.S. Federal Wide Assurance program (www.ohrp.osophs.dhhs.gov) where applicable
A signed Investigator Protocol Agreement
A completed financial disclosure form for the investigator and all sub-investigators
A current laboratory certification for the local reference laboratory and curriculum vitae of the laboratory director
A list of current laboratory normal values for the reference laboratory
[bookmark: _Toc461107781]Source Documents
The investigator will maintain records separate from the database in the form of clinic charts, medical records, original laboratory, radiology and pathology reports, pharmacy records, etc. Source document information will be stored securely and kept in strict confidentiality.
[bookmark: _Toc461107782]Trial Ethics
The study will be performed according to the principles of the Declaration of Helsinki (http://www.wma.net/e/policy/b3.htm), the International Conference on Harmonization Guidance on Good Clinical Practice and the requirements of the US FDA and/or local regulatory authorities regarding the conduct of human clinical trials.
[bookmark: _Toc461107783]Patient Informed Consent
The patient must provide written informed consent.
[bookmark: _Toc461107784]Investigational Review Board Approval
The trial will not be initiated until there is approval of the protocol, informed consent document and any other material used to inform the patient about the nature of the trial by the local IRB or EC.
[bookmark: _Toc461107785]Confidentiality
Subject medical information obtained as part of this study is confidential, and must not be disclosed to third parties, except as noted below. The subject may request in writing that medical information be given to his/her personal physician.

The Investigator/Institution will permit direct access to source data and documents to Ipsen, its designee, the FDA and/or other applicable regulatory authority. The access may consist of trial-related monitoring, audits, IRB or Ethics Committee reviews, and FDA inspections.

Release of research results should preserve the privacy of medical information and must be carried out in accordance with Department of Health and Human Services Standards for Privacy of Individually Identifiable Health Information, 45 CFR 164.508.
[bookmark: _Toc461107786]Protocol Amendments
The protocol will only be amended with the consent of the Sponsor and will not be implemented prior to approval by the IRB/EC.

Data Monitoring
The Clinical Research Program will assess the risk of this trial and will devise and implement an internal monitoring and/or auditing plan for this trial. This plan will be revised as necessary during the life of the trial based upon a variety of factors, including but not limited to: protocol amendments, staff turnover, enrollment metrics, and compliance issues noted.

[bookmark: _Toc461107787]Records Retention
The investigator will retain the records of the clinical trial (including, but not necessarily limited to, database, source documents, informed consent forms, drug accountability records, IRB/EC correspondence, Sponsor correspondence, etc.) for 10 years after the close of the study as per institutional policy. 
[bookmark: _Toc461107788]Study Termination
The Sponsor and Investigator reserve the right to terminate the study at any site and at any time. Reasons for study termination may include, but are not limited to, the following
Investigator non-compliance with the protocol, GCP or regulatory requirements
Insufficient enrollment
Safety concerns
Drug supply or manufacturing issues
A request to discontinue the study by the FDA and/or local regulatory authorities


[bookmark: _Toc461107789]Investigator Signature Page
I have read this protocol and agree that it contains all necessary details for carrying out the study as described. I will conduct this study as outlined herein, including all statements regarding confidentiality. I will make a reasonable effort to complete the study within the time designated. 

I will provide copies of the protocol and access to all information furnished by the Sponsor to study personnel under my supervision. I will discuss this material with them to ensure that they are fully informed about the drug and the study. I will identify study personnel conducting study specific procedures and appropriately document their training and/or delegated responsibilities. I understand that the study may be terminated or enrollment suspended at any time by the Sponsor, with or without cause, or by me if it becomes necessary to protect the best interests of the patients in the study.

I agree to conduct this study in full accordance with all applicable regulations and Good Clinical Practice (GCP).


_________________________________				_______________________
Signature of Investigator						Date


________________________________					
Print Name of Investigator	
			

_______________________________				______________________
Signature of Sponsor							Date





[bookmark: _Toc461107790]References
D D Von Hoff,, T Ervin, F P. Arena, E. G Chiorean., J Infante, M Moore, T Seay, S A. Tjulandin, W W Ma., M N. Saleh ,M Harris, M Reni, S Dowden, D Laheru, N Bahary, R K. Ramanathan, J Tabernero, M Hidalgo E Van Cutsem, D.Goldstein, X Wei,., J Iglesias., M F. Renschler. ’Increased Survival in Pancreatic Cancer with nab-Paclitaxel plus Gemcitabine N Engl J Med 369:1691-1703 , Oct 2013

J P Neoptolemos, D H Palmer, P Ghaneh, E E Psarelli, J W Valle, Cr M Halloran, O Faluyi, DeA O’Reilly, D Cunningham, J Wadsley, S Darby, T Meyer, Rr Gillmore, A Anthoney, P Lind, Bt Glimelius, S Falk, J R Izbicki, G W Middleton, S Cummins, P J Ross, H Wasan, A McDonald, T Crosby, Y T Ma, K Patel, D Sherriff, R Soomal, D Borg, S Sothi, P Hammel, T Hackert, R Jackson, MW Büchler. “Comparison of adjuvant gemcitabine and capecitabine with gemcitabine monotherapy in patients with resected pancreatic cancer (ESPAC-4): a multicentre, open-label, randomised, phase 3 trial” Lancet 2017; 389: 1011–24, Jan 2017 (on line publication)
 
F G Rocha, A M Edwards, MT Mandelson, B S. Lin, A Alseidi, T R Biehl, R A. Kozarek,W S Helton, V J. Picozzi “Overall survival (OS) in stage II resected pancreatic cancer ( PC) using  gemcitabine (Gem)/taxane adjuvant therapy (Rx): a single-institution experience”  ( J Clin Oncol 34 supp e 15693 June 2016 submitted for publication).

 A Wang-Gillam1,  CP Li ,  G Bodoky, A Dean ,YS Shan ,  GS Jameson , T  Macarulla ,  KH Lee , D Cunningham, JF  Blanc ,  RA Hubner, CF Chiu, G Schwartsmann,  JT Siveke , F Braiteh,  V Moyo,  B Belanger, N Dhindsa, E Bayever,  DD Von Hoff,  LT Chen LT Nanoliposomal irinotecan with fluorouracil and folinic acid in metastatic pancreatic cancer after previous gemcitabine-based therapy (NAPOLI-1): a global, randomised, open-label, phase 3 trial “Nanoliposomal irinotecan with fluorouracil and folinic acid in metastatic pancreatic cancer after previous gemcitabine-based therapy (NAPOLI-1): a global, randomised, open-label, phase 3 trial” Lancet. 387(10018):545-57 Feb 2016

 JB Rose, FG Rocha, A Alseidi, TR Biehl, R Moonka , J Ryan , B Lin , VJ Picozzi, Helton WS. “Extended neoadjuvant chemotherapy for borderline resectable pancreatic cancer demonstrates promising postoperative outcomes and survival”. Ann Surg Oncol 21: 1530-1537.Jan 2014 

V J Picozzi, J W. Leach, JE. Seng, S P Anthony, R Mena, T Larson, E H Borazanci, G J. Weiss, B S Lin, G S. Jameson, V Bolejack, AC. Stoll, D D. Von Hoff, R K. Ramanathan. “Initial gemcitabine/nab-paclitaxel (GA) followed by sequential (S) mFOLFIRINOX or alternating (A) mFOLFIRI in metastatic pancreatic cancer (mPC): The SEENA-1 study.”
 J Clin Oncol 35 supp 4S abs 357 Jan 2017- submitted for publication

F. Innocenti, D. L. Kroetz, E. Schuetz, M. E. Dolan, J. Ramírez, M. Relling, P. Chen, S. Das, G. L. Rosner, and M. J. Ratain, “Comprehensive pharmacogenetic analysis of irinotecan neutropenia and pharmacokinetics.,” J. Clin. Oncol., vol. 27, no. 16, pp. 2604–14, Jun. 2009.

F. Bellanti, B. Kågedal, and O. Della Pasqua, “Do pharmacokinetic polymorphisms explain treatment failure in high-risk patients with neuroblastoma?” Eur. J. Clin. Pharmacol vol. 67 Suppl 1, pp. 87–107, May 2011.

R. H. J. Mathijssen, R. J. van Alphen, J. Verweij, W. J. Loos, K. Nooter, G. Stoter, and A. Sparreboom, “Clinical pharmacokinetics and metabolism of irinotecan (CPT-11).,” Clin Cancer Res., vol. 7, no. 8, pp. 2182–94, Aug. 2001.

Y. Kawato, M. Aonuma, Y. Hirota, H. Kuga, and K. Sato, “Intracellular roles of SN-38, a metabolite of the camptothecin derivative CPT-11, in the antitumor effect of CPT-11.,” Cancer Res, vol. 51, no. 16, pp. 4187–91, Aug. 1991.

R. Garcia-Carbonero and J. G. Supko, “Current perspectives on the clinical experience, pharmacology, and continued development of the camptothecins,” Clin Cancer Res., vol. 8, no. 3, pp. 641–61, Mar. 2002.

U. Vanhoefer, A. Harstrick, W. Achterrath, S. Cao, S. Seeber, and Y. M. Rustum, “Irinotecan in the treatment of colorectal cancer: Clinical overview,” J Clin Oncol, vol. 19, pp. 1501–1518, 2001.

D. C. Drummond, C. O. Noble, Z. Guo, K. Hong, J. W. Park, and D. B. Kirpotin, “Development of a highly active nanoliposomal irinotecan using a novel intraliposomal stabilization strategy.,” Cancer Res., vol. 66, no. 6, pp. 3271–7, Mar. 2006.

M. H. Kang, J. Wang, M. R. Makena, J. Lee, N. Paz, C. P. Hall, M. M. Song, R. I. Calderon, R. E. Cruz, A. Hindle, W. Ko, J. Fitzgerald, D. C. Drummond, T. J. Triche, and C. P. Reynolds, “Activity of MM-398 , nanoliposomal irinotecan ( nal-IRI ), in Ewings family tumor xenografts is associated with high exposure of tumor to drug and high SLFN11 expression,” Clin Cancer Re., no. 184, 2014.

A. V Kalra, J. Kim, S. G. Klinz, N. Paz, J. Cain, D. C. Drummond, U. B. Nielsen, and J. B. Fitzgerald, “Preclinical activity of nanoliposomal irinotecan is governed by tumor deposition and intratumor pro-drug conversion.,” Cancer Res., Oct. 2014.

C.-S. Tsai, J. W. Park, and L.-T. Chen, “Nanovector-based therapies in advanced pancreatic cancer.” J. Gastrointest Oncol, vol. 2, no. 3, pp. 185–94, Sep. 2011.

“CAMPTOSAR® (Irinotecan) Injection, intravenous infusion U.S. Package Insert,” 2014. [Online]. Available: http://www.accessdata.fda.gov/drugsatfda_docs/label/2014/020571s048lbl.pdf.










APPENDIX A

ECOG Performance Status

	GRADE
	ECOG PERFORMANCE STATUS

	0
	Fully active, able to carry on all pre-disease performance without restriction

	1
	Restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature, e.g., light house work, office work

	2
	Ambulatory and capable of all self-care but unable to carry out any work activities; up and about more than 50% of waking hours

	3
	Capable of only limited self-care; confined to bed or chair more than 50% of waking hours

	4
	Completely disabled; cannot carry on any self-care; totally confined to bed or chair

	5
	Dead
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