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Ipsen and Servier announce initial Phase II/III clinical data evaluating 
investigational liposomal irinotecan (ONIVYDE®) as a second-line treatment 
for small cell lung cancer (SCLC) at the IASLC 2019 World Conference on 

Lung Cancer  
 

– 44% of patients achieved a response and nearly half (48%) maintained disease control at week 12 
(efficacy as secondary endpoint) – 

 
– Treatment emergent adverse events Grade 3 or higher were reported by 10 of 25 patients (safety as 

primary endpoint) – 
 
 
Paris (France), 8 September 2019 – Ipsen (Euronext: IPN; ADR: IPSEY) and Servier announced today 
initial safety and efficacy data from Part 1 of the Phase II/III RESILIENT study of investigational liposomal 
irinotecan (ONIVYDE®) in patients with small cell lung cancer (SCLC) who progressed following a first-line 
platinum-based regimen. The results, which included preliminary safety and efficacy data, were presented 
as an oral presentation at the IASLC 2019 World Conference on Lung Cancer hosted by the International 
Association for the Study of Lung Cancer in Barcelona, 7-10 September 2019.  
 
The RESILIENT (NCT03088813) trial is a randomized, open-label two-part Phase II/III study assessing the 
safety, tolerability and efficacy of investigational liposomal irinotecan as a monotherapy for SCLC patients 
who have progressed on or after a first-line platinum-based regimen. The trial is being conducted in two 
parts. Part 1 includes dose-finding and dose-escalation analyses to determine the appropriate dose of 
study drug where the primary endpoints are safety and tolerability. Part 2 has just been initiated with the 
first patients randomized and will focus on efficacy assessments versus the current standard of care, 
topotecan, including progression-free survival (PFS) and overall survival (OS). 
 
“Immunotherapies and combination therapies have proven beneficial in the first-line setting, but despite 
these advances, many small cell lung cancer patients rapidly relapse due to the aggressive nature of the 
disease,” said Luis G. Paz-Ares, M.D., Ph.D., lead investigator and chief physician, Hospital Universitario 
12 de Octubre, Madrid. “While the current standard of care in the second-line setting can extend survival, 
treatment toxicity has prevented some patients from receiving the full recommended dose. There is a clear 
need for more treatment options that may give more patients the chance to remain on therapy. It is positive 
that the RESILIENT trial will continue to investigate this.” 
 
ONIVYDE® (liposomal irinotecan) is a topoisomerase inhibitor featuring a liposomal formulation of 
irinotecan that is designed to prolong its circulation before conversion to its active form. This unique 
mechanism of delivery was evaluated in the NAPOLI-1 Phase III study, which led to the U.S. Food and 
Drug Administration (FDA) and European Medicines Agency (EMA) approval of ONIVYDE® in combination 
with fluorouracil (5-FU) and leucovorin (LV) for the treatment of metastatic pancreatic cancer following 
gemcitabine-based therapy. ONIVYDE® is not indicated as a single agent for the treatment of patients with 
metastatic adenocarcinoma of the pancreas. 
 
“ONIVYDE® has been proven to help many metastatic pancreatic cancer patients whose disease has 
progressed following gemcitabine-based therapy to live longer,” said Yan Moore, M.D., Ipsen’s Senior Vice 
President, Head of Oncology Therapeutic Area. “By applying this research to other hard-to-treat-cancers, 
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like small cell lung cancer, we aim to evaluate the potential benefit investigational ONIVYDE® may bring to 
patients who otherwise would have limited treatment options.” 
 
“The data presented today shows that further research is warranted, and we look forward to working with 
Ipsen and our investigators to understand the full potential of bringing new treatment options to small cell 
lung cancer patients,” said Patrick Therasse, M.D., Ph.D., Head of Servier Research and Development 
Oncology.   
 
Part 1 of the study enrolled 30 patients (median age = 60 (48-73) years) who were treated every two weeks 
for >12 weeks, with tumor assessments taking place every six weeks. During the dose-finding phase, five 
patients received liposomal irinotecan 85mg/m2. This dose was deemed not tolerable due to dose limiting 
toxicity. An additional 12 patients received liposomal irinotecan 70mg/m2, which was deemed tolerable. 
Thirteen more patients were enrolled in the dose expansion phase of the study at this dose. As of the May 
8, 2019 data cut off, a total of 25 patients had received liposomal irinotecan 70mg/m2.  
 
Safety Results: 

• Liposomal irinotecan 70mg/m2 was generally well-tolerated with Grade 3 or higher treatment 
emergent adverse events (TEAEs) reported by 10 out of 25 patients. 

• Diarrhea was the most common Grade 3 gastrointestinal TEAE (n=5). 
• Hematologic Grade 3 or higher TEAEs included neutropenia (n=4) anemia (n=2) and 

thrombocytopenia (n=2).  
• One reported instance of Grade 3 or higher fatigue. 

 
Efficacy Results: 

• Best overall response (partial response plus stable disease) was 72% with an objective response 
rate of 44%. 

• 44% (11/25) of patients achieved a partial response with 68% of patients (17/25) experiencing 
tumor shrinkage. 

• 48% of patients maintained disease control at 12-weeks (DCR12wks PR+SD). 
• Data for OS and PFS are still maturing. 

 
ABOUT ONIVYDE® (irinotecan liposome injection) 
Ipsen has exclusive commercialization rights for the current and potential future indications for ONIVYDE® 
in the U.S. Servier is responsible for the development and commercialization of ONIVYDE® outside of the 
U.S. and Taiwan under an exclusive licensing agreement with Ipsen. 
 
ONIVYDE® is approved by the FDA and the EMA in combination with fluorouracil (5-FU) and leucovorin 
(LV) for the treatment of patients with metastatic adenocarcinoma of the pancreas after disease 
progression following gemcitabine-based therapy. Limitation of Use: ONIVYDE® is not indicated as a single 
agent for the treatment of patients with metastatic adenocarcinoma of the pancreas.  
 
IMPORTANT SAFETY INFORMATION - UNITED STATES 
BOXED WARNINGS: SEVERE NEUTROPENIA and SEVERE DIARRHEA 
 
Fatal neutropenic sepsis occurred in 0.8% of patients receiving ONIVYDE®. Severe or life-
threatening neutropenic fever or sepsis occurred in 3% and severe or life-threatening neutropenia 
occurred in 20% of patients receiving ONIVYDE® in combination with 5-FU and LV. 
Withhold ONIVYDE® for absolute neutrophil count below 1500/mm3 or neutropenic fever. Monitor 
blood cell counts periodically during treatment. 
 
Severe diarrhea occurred in 13% of patients receiving ONIVYDE® in combination with 5-FU/LV. Do 
not administer ONIVYDE® to patients with bowel obstruction. Withhold ONIVYDE® for diarrhea of 
Grade 2–4 severity. Administer loperamide for late diarrhea of any severity. Administer atropine, 
if not contraindicated, for early diarrhea of any severity. 
 
 
CONTRAINDICATION 



3 
 

ONIVYDE® is contraindicated in patients who have experienced a severe hypersensitivity reaction to 
ONIVYDE® or irinotecan HCl 
 
Warnings and Precautions 
Severe Neutropenia: See Boxed WARNING. In patients receiving ONIVYDE/5-FU/LV, the incidence of 
Grade 3/4 neutropenia was higher among Asian (18/33 [55%]) vs White patients (13/73 [18%]). 
Neutropenic fever/neutropenic sepsis was reported in 6% of Asian vs 1% of White patients 
 
Severe Diarrhea: See Boxed WARNING. Severe and life-threatening late-onset (onset >24 hours after 
chemotherapy [9%]) and early-onset diarrhea (onset ≤24 hours after chemotherapy [3%], sometimes with 
other symptoms of cholinergic reaction) were observed 
 
Interstitial Lung Disease (ILD): Irinotecan HCl can cause severe and fatal ILD. Withhold ONIVYDE in 
patients with new or progressive dyspnea, cough, and fever, pending diagnostic evaluation. Discontinue 
ONIVYDE in patients with a confirmed diagnosis of ILD 
 
Severe Hypersensitivity Reactions: Irinotecan HCl can cause severe hypersensitivity reactions, including 
anaphylactic reactions. Permanently discontinue ONIVYDE in patients who experience a severe 
hypersensitivity reaction 
 
Embryo-Fetal Toxicity: ONIVYDE can cause fetal harm when administered to a pregnant woman. Advise 
females of reproductive potential to use effective contraception during and for 1 month after ONIVYDE 
treatment 
 
Adverse Reactions 

• The most common adverse reactions (≥20%) were diarrhea (59%), fatigue/asthenia (56%), vomiting 
(52%), nausea (51%), decreased appetite (44%), stomatitis (32%), and pyrexia (23%) 

• The most common Grade 3/4 adverse reactions (≥10%) were diarrhea (13%), fatigue/asthenia 
(21%), and vomiting (11%) 

• Adverse reactions led to permanent discontinuation of ONIVYDE in 11% of patients receiving 
ONIVYDE/5- FU/LV; The most frequent adverse reactions resulting in discontinuation of ONIVYDE 
were diarrhea, vomiting, and sepsis 

• Dose reductions of ONIVYDE for adverse reactions occurred in 33% of patients receiving 
ONIVYDE/5 FU/LV; the most frequent adverse reactions requiring dose reductions were 
neutropenia, diarrhea, nausea, and anemia  

• ONIVYDE was withheld or delayed for adverse reactions in 62% of patients receiving ONIVYDE/5-
FU/LV; the most frequent adverse reactions requiring interruption or delays were neutropenia, 
diarrhea, fatigue, vomiting, and thrombocytopenia 

• The most common laboratory abnormalities (≥20%) were anemia (97%), lymphopenia (81%), 
neutropenia (52%), increased ALT (51%), hypoalbuminemia (43%), thrombocytopenia (41%), 
hypomagnesemia (35%), hypokalemia (32%), hypocalcemia (32%), hypophosphatemia (29%), and 
hyponatremia (27%) 

Drug Interactions 
• Avoid the use of strong CYP3A4 inducers, if possible, and substitute non-enzyme inducing 

therapies ≥2 weeks prior to initiation of ONIVYDE 

• Avoid the use of strong CYP3A4 or UGT1A1 inhibitors, if possible, and discontinue strong CYP3A4 
inhibitors ≥1 week prior to starting therapy 

Special Populations 
• Pregnancy and Reproductive Potential: See WARNINGS & PRECAUTIONS. Advise males with 

female partners of reproductive potential to use condoms during and for 4 months after ONIVYDE 
treatment 
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• Lactation: Advise nursing women not to breastfeed during and for 1 month after ONIVYDE 
treatment 

Please see full U.S. Prescribing Information for ONIVYDE®. 
 
About the RESILIENT Study 
The Phase II/III, randomized, open-label, RESILIENT study is designed to assess the safety, tolerability 
and efficacy of investigational ONIVYDE® versus topotecan in patients with small cell lung cancer who 
have progressed on or after platinum-based first-line therapy. The study is enrolling up to 486 patients at 
34 sites across the United States, Spain, Germany, France, Taiwan and Australia.  
 
The study is being conducted in two parts:  

• Part 1: Open-label dose-finding study of ONIVYDE®; 30 patients have been enrolled in Part 1 of the 
study.  

• Part 2: A randomized, efficacy study of ONIVYDE® versus IV topotecan; approximately 450 patients 
will be enrolled in Part 2. 

 
The study’s primary endpoint is overall survival defined as the time from randomization to date of death. 
Secondary assessments include progression-free survival, objective response rate, proportion of patients 
with symptom improvement and incidence of treatment-emergent adverse events, serious adverse events 
and laboratory abnormalities. The rate of development of CNS metastases, and biomarkers associated 
with efficacy and toxicity will be explored. For more information visit clinicaltrials.gov and use identifier 
NCT03088813. 
 
About Ipsen 
Ipsen is a global specialty-driven biopharmaceutical company focused on innovation and specialty care. 
The group develops and commercializes innovative medicines in three key therapeutic areas – Oncology, 
Neuroscience and Rare Diseases. Its commitment to Oncology is exemplified through its growing portfolio 
of key therapies for prostate cancer, neuroendocrine tumors, renal cell carcinoma and pancreatic cancer. 
Ipsen also has a well-established Consumer Healthcare business. With total sales over €2.2 billion in 2018, 
Ipsen sells more than 20 drugs in over 115 countries, with a direct commercial presence in more than 30 
countries. Ipsen’s R&D is focused on its innovative and differentiated technological platforms located in the 
heart of the leading biotechnological and life sciences hubs (Paris-Saclay, France; Oxford, UK; Cambridge, 
US). The Group has about 5,700 employees worldwide. Ipsen is listed in Paris (Euronext: IPN) and in the 
United States through a Sponsored Level I American Depositary Receipt program (ADR: IPSEY). For more 
information on Ipsen, visit www.ipsen.com. 
 
About Servier 
Servier is an international pharmaceutical company governed by a non-profit foundation, with its 
headquarters in France (Suresnes). With a strong international presence in 149 countries and a turnover of 
4.2 billion euros in 2018, Servier employs 22,000 people worldwide. Entirely independent, the Group 
reinvests 25% of its turnover (excluding generics) in research and development and uses all its profits for 
development. Corporate growth is driven by Servier’s constant search for innovation in five areas of 
excellence: cardiovascular, immune-inflammatory and neurodegenerative diseases, cancer and diabetes, 
as well as by its activities in high-quality generic drugs. Servier also offers eHealth solutions beyond drug 
development.  
 
Becoming a key player in oncology is part of Servier’s long-term strategy. Currently, there are twelve 
molecular entities in clinical development in this area, targeting gastro-intestinal and lung cancers and 
other solid tumors, as well as different types of leukemia and lymphomas. This portfolio of innovative 
cancer treatments is being developed with partners worldwide, and covers different cancer hallmarks and 
modalities, including cytotoxics, proapoptotics, immune targeted therapies, to deliver life-changing 
medicines to patients. 
 
More information: www.servier.com 
 
Find us on Social Media:  
 
Ipsen’s Forward Looking Statement 

The linked image cannot be displayed.  The file may have been moved, renamed, or deleted. Verify that the link points to the correct file and location.
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The forward-looking statements, objectives and targets contained herein are based on the Group’s 
management strategy, current views and assumptions. Such statements involve known and unknown risks 
and uncertainties that may cause actual results, performance or events to differ materially from those 
anticipated herein. All of the above risks could affect the Group’s future ability to achieve its financial 
targets, which were set assuming reasonable macroeconomic conditions based on the information 
available today. Use of the words "believes", "anticipates" and "expects" and similar expressions are 
intended to identify forward-looking statements, including the Group’s expectations regarding future events, 
including regulatory filings and determinations, and the outcome of this study or other studies. Moreover, 
the targets described in this document were prepared without taking into account external growth 
assumptions and potential future acquisitions, which may alter these parameters. These objectives are 
based on data and assumptions regarded as reasonable by the Group. These targets depend on 
conditions or facts likely to happen in the future, and not exclusively on historical data. Actual results may 
depart significantly from these targets given the occurrence of certain risks and uncertainties, notably the 
fact that a promising product in early development phase or clinical trial may end up never being launched 
on the market or reaching its commercial targets, notably for regulatory or competition reasons. The Group 
must face or might face competition from generic products that might translate into a loss of market share. 
Furthermore, the Research and Development process involves several stages each of which involves the 
substantial risk that the Group may fail to achieve its objectives and be forced to abandon its efforts with 
regards to a product in which it has invested significant sums. Therefore, the Group cannot be certain that 
favorable results obtained during pre-clinical trials will be confirmed subsequently during clinical trials, or 
that the results of clinical trials will be sufficient to demonstrate the safe and effective nature of the product 
concerned. There can be no guarantees a product will receive the necessary regulatory approvals or that 
the product will prove to be commercially successful. If underlying assumptions prove inaccurate or risks or 
uncertainties materialize, actual results may differ materially from those set forth in the forward-looking 
statements. Other risks and uncertainties include but are not limited to, general industry conditions and 
competition; general economic factors, including interest rate and currency exchange rate fluctuations; the 
impact of pharmaceutical industry regulation and health care legislation; global trends toward health care 
cost containment; technological advances, new products and patents attained by competitors; challenges 
inherent in new product development, including obtaining regulatory approval; the Group's ability to 
accurately predict future market conditions; manufacturing difficulties or delays; financial instability of 
international economies and sovereign risk; dependence on the effectiveness of the Group’s patents and 
other protections for innovative products; and the exposure to litigation, including patent litigation, and/or 
regulatory actions. The Group also depends on third parties to develop and market some of its products 
which could potentially generate substantial royalties; these partners could behave in such ways which 
could cause damage to the Group’s activities and financial results. The Group cannot be certain that its 
partners will fulfil their obligations. It might be unable to obtain any benefit from those agreements. A 
default by any of the Group’s partners could generate lower revenues than expected. Such situations could 
have a negative impact on the Group’s business, financial position or performance. The Group expressly 
disclaims any obligation or undertaking to update or revise any forward-looking statements, targets or 
estimates contained in this press release to reflect any change in events, conditions, assumptions or 
circumstances on which any such statements are based, unless so required by applicable law. The 
Group’s business is subject to the risk factors outlined in its registration documents filed with the French 
Autorité des Marchés Financiers. The risks and uncertainties set out are not exhaustive and the reader is 
advised to refer to the Group’s 2018 Registration Document available on its website (www.ipsen.com). 
 
 
 
 
 
 
 
For further information: 
 
Ipsen Media Relations  
 
Christian Marcoux, M.Sc. 
SVP, Global Communications 
+33 (0) 1 58 33 67 94 
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HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all of the information needed to use 
ONIVYDE® safely and effectively. See full prescribing information for ONIVYDE®
ONIVYDE® (irinotecan liposome injection), for intravenous use
Initial U.S. Approval: 1996

WARNING: SEVERE NEUTROPENIA and SEVERE DIARRHEA
See full prescribing information for complete boxed warning 

•	 Fatal neutropenic sepsis occurred in 0.8% of patients receiving ONIVYDE.  
Severe or life-threatening neutropenic fever or sepsis occurred in 3% and severe 
or life-threatening neutropenia occurred in 20% of patients receiving ONIVYDE 
in combination with fluorouracil and leucovorin. Withhold ONIVYDE for absolute 
neutrophil count below 1500/mm3 or neutropenic fever. Monitor blood cell 
counts periodically during treatment (2.2), (5.1). 

•	 Severe diarrhea occurred in 13% of patients receiving ONIVYDE in combination 
with fluorouracil and leucovorin. Do not administer ONIVYDE to patients with 
bowel obstruction. Withhold ONIVYDE for diarrhea of Grade 2-4 severity.  
Administer loperamide for late diarrhea of any severity. Administer atropine,  
if not contraindicated, for early diarrhea of any severity (2.2), (5.2).

------------------------------------- INDICATIONS AND USAGE ------------------------------------
ONIVYDE is a topoisomerase inhibitor indicated, in combination with fluorouracil and  
leucovorin, for the treatment of patients with metastatic adenocarcinoma of the pancreas 
after disease progression following gemcitabine-based therapy. (1)
Limitation of Use: ONIVYDE is not indicated as a single agent for the treatment of patients 
with metastatic adenocarcinoma of the pancreas. (1)

--------------------------------- DOSAGE AND ADMINISTRATION ---------------------------------
•	 Do not substitute ONIVYDE for other drugs containing irinotecan HCl. (2.1)
•	 Recommended dose of ONIVYDE is 70 mg/m2 intravenous infusion over 90 minutes 

every two weeks. (2.2)
•	 Recommended starting dose of ONIVYDE in patients homozygous for UGT1A1*28 is 

50 mg/m2 every two weeks. (2.2) 
•	 There is no recommended dose of ONIVYDE for patients with serum bilirubin above the 

upper limit of normal. (2.2)
•	 Premedicate with a corticosteroid and an anti-emetic. 30 minutes prior to ONIVYDE. (2.2)

------------------------------- DOSAGE FORMS AND STRENGTHS -------------------------------
Injection: 43 mg/10 mL single dose vial (3)

--------------------------------------- CONTRAINDICATIONS ---------------------------------------
Severe hypersensitivity reaction to ONIVYDE or irinotecan HCl. (4, 5.4)

--------------------------------- WARNINGS AND PRECAUTIONS ---------------------------------
•	 Interstitial lung disease (ILD): Fatal ILD has occurred in patients receiving irinotecan 

HCl. Discontinue ONIVYDE if ILD is diagnosed. (5.3)
•	 Severe hypersensitivity reaction: Permanently discontinue ONIVYDE for severe  

hypersensitivity  reactions. (5.4, 4)
•	 Embryo-fetal toxicity: Can cause fetal harm. Advise females of reproductive potential of 

the potential risk to a fetus and to use effective contraception. (5.5, 8.1, 8.3)

--------------------------------------- ADVERSE REACTIONS ---------------------------------------
The most common adverse reactions (≥ 20%) of ONIVYDE: diarrhea, fatigue/asthenia, 
vomiting, nausea, decreased appetite, stomatitis, and pyrexia. The most common laboratory 
abnormalities (≥ 10% Grade 3 or 4) were lymphopenia and neutropenia. (6)

To report SUSPECTED ADVERSE REACTIONS, contact Ipsen Biopharmaceuticals, Inc. at 
1-855-463-5127 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

--------------------------------------- DRUG INTERACTIONS ---------------------------------------
•	 Strong CYP3A4 Inducers: Avoid the use of strong CYP3A4 inducers if possible.  

Substitute non-enzyme inducing therapies at least 2 weeks prior to initiation of 
ONIVYDE. (7.1)

•	 Strong CYP3A4 Inhibitors: Avoid the use of strong CYP3A4 or UGT1A1 inhibitors,  
if possible; discontinue strong CYP3A4 inhibitors at least 1 week prior to starting  
therapy. (7.2)

--------------------------------- USE IN SPECIFIC POPULATIONS ---------------------------------
•	 Lactation: Do not breastfeed. (8.2)

See 17 for PATIENT COUNSELING INFORMATION.
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FULL PRESCRIBING INFORMATION

WARNING: SEVERE NEUTROPENIA and SEVERE DIARRHEA 
Fatal neutropenic sepsis occurred in 0.8% of patients receiving ONIVYDE.  
Severe or life-threatening neutropenic fever or sepsis occurred in 3% and severe 
or life-threatening neutropenia occurred in 20% of patients receiving ONIVYDE 
in combination with fluorouracil and leucovorin. Withhold ONIVYDE for absolute 
neutrophil count below 1500/mm3 or neutropenic fever. Monitor blood cell counts 
periodically during treatment [see Dosage and Administration (2.2) and Warnings 
and Precautions (5.1)]. 

Severe diarrhea occurred in 13% of patients receiving ONIVYDE in combination 
with fluorouracil and leucovorin. Do not administer ONIVYDE to patients with bowel  
obstruction. Withhold ONIVYDE for diarrhea of Grade 2-4 severity. Administer  
loperamide for late diarrhea of any severity. Administer atropine, if not contra- 
indicated, for early diarrhea of any severity [see Dosage and Administration (2.2) 
and Warnings and Precautions (5.2)].	

1	 INDICATIONS AND USAGE
ONIVYDE® is indicated, in combination with fluorouracil and leucovorin, for the treatment 
of patients with metastatic adenocarcinoma of the pancreas after disease progression  
following gemcitabine-based therapy.
Limitation of Use: ONIVYDE is not indicated as a single agent for the treatment of patients 
with metastatic adenocarcinoma of the pancreas [see Clinical Studies (14)].

2	 DOSAGE AND ADMINISTRATION

2.1	 Important Use Information
DO NOT SUBSTITUTE ONIVYDE for other drugs containing irinotecan HCl.

2.2	 Recommended Dose
Administer ONIVYDE prior to leucovorin and fluorouracil [see Clinical Studies (14)].

•	 The recommended dose of ONIVYDE is 70 mg/m2 administered by intravenous  
infusion over 90 minutes every 2 weeks.

•	 The recommended starting dose of ONIVYDE in patients known to be homozygous 
for the UGT1A1*28 allele is 50 mg/m2 administered by intravenous infusion over 
90 minutes. Increase the dose of ONIVYDE to 70 mg/m2 as tolerated in subsequent 
cycles.

•	 There is no recommended dose of ONIVYDE for patients with serum bilirubin above 
the upper limit of normal [see Adverse Reactions (6.1) and Clinical Studies (14)].

Premedication
Administer a corticosteroid and an anti-emetic 30 minutes prior to ONIVYDE infusion.

2.3	 Dose Modifications for Adverse Reactions

Table 1: Recommended Dose Modifications for ONIVYDE

Toxicity
NCI CTCAE v4.0† Occurrence

ONIVYDE adjustment  
in patients receiving  

70 mg/m2

Patients homozygous for 
UGT1A1*28 without previous 

increase to 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, resume ONIVYDE at:

First 50 mg/m2 43 mg/m2

Second 43 mg/m2 35 mg/m2

Third Discontinue ONIVYDE Discontinue ONIVYDE

Interstitial Lung 
Disease First Discontinue ONIVYDE Discontinue ONIVYDE

Anaphylactic 
Reaction First Discontinue ONIVYDE Discontinue ONIVYDE

† NCI CTCAE v 4.0=National Cancer Institute Common Toxicity Criteria for Adverse Events version 4.0

For recommended dose modifications of fluorouracil (5-FU) or leucovorin (LV), refer to the 
Full Prescribing Information; refer to Clinical Studies (14).

2.4	 Preparation and Administration
ONIVYDE is a cytotoxic drug. Follow applicable special handling and disposal procedures.1

Preparation
•	 Withdraw the calculated volume of ONIVYDE from the vial. Dilute ONIVYDE in  

500 mL 5% Dextrose Injection, USP or 0.9% Sodium Chloride Injection, USP and 
mix diluted solution by gentle inversion. 

•	 Protect diluted solution from light. 
•	 Administer diluted solution within 4 hours of preparation when stored at room  

temperature or within 24 hours of preparation when stored under refrigerated  
conditions [2ºC to 8ºC (36ºF to 46ºF)]. Allow diluted solution to come to room  
temperature prior to administration. 

•	 Do NOT freeze.

Administration
•	 Infuse diluted solution intravenously over 90 minutes. Do not use in-line filters. 

Discard unused portion.

3	 DOSAGE FORMS AND STRENGTHS
Injection: 43 mg/10 mL irinotecan free base as a white to slightly yellow, opaque, liposomal 
dispersion in a single-dose vial. 

4	 CONTRAINDICATIONS
ONIVYDE is contraindicated in patients who have experienced a severe hypersensitivity  
reaction to ONIVYDE or irinotecan HCl.

5	 WARNINGS AND PRECAUTIONS

5.1	 Severe Neutropenia
ONIVYDE can cause severe or life-threatening neutropenia and fatal neutropenic sepsis. 
In Study 1, the incidence of fatal neutropenic sepsis was 0.8% among patients receiving 
ONIVYDE, occurring in one of 117 patients in the ONIVYDE plus fluorouracil/leucovorin 
(ONIVYDE/5-FU/LV) arm and one of 147 patients receiving ONIVYDE as a single agent. 
Severe or life-threatening neutropenia occurred in 20% of patients receiving ONIVYDE/ 
5-FU/LV compared to 2% of patients receiving fluorouracil/leucovorin alone (5-FU/LV). 
Grade 3 or 4 neutropenic fever/neutropenic sepsis occurred in 3% of patients receiving 
ONIVYDE/5-FU/LV, and did not occur in patients receiving 5-FU/LV.
In patients receiving ONIVYDE/5-FU/LV, the incidence of Grade 3 or 4 neutropenia was 
higher among Asian patients [18 of 33 (55%)] compared to White patients [13 of 73 
(18%)]. Neutropenic fever/neutropenic sepsis was reported in 6% of Asian patients  
compared to 1% of White patients [see Clinical Pharmacology (12.3)].
Monitor complete blood cell counts on Days 1 and 8 of every cycle and more frequently 
if clinically indicated. Withhold ONIVYDE if the absolute neutrophil count (ANC) is below 
1500/mm3 or if neutropenic fever occurs. Resume ONIVYDE when the ANC is 1500/mm3 

or above. Reduce ONIVYDE dose for Grade 3-4 neutropenia or neutropenic fever following 
recovery in subsequent cycles [see Dosage and Administration (2.2)].

5.2	 Severe Diarrhea
ONIVYDE can cause severe and life-threatening diarrhea. Do not administer ONIVYDE to 
patients with bowel obstruction.
Severe or life-threatening diarrhea followed one of two patterns: late onset diarrhea (onset  
more than 24 hours following chemotherapy) and early onset diarrhea (onset within  
24 hours of chemotherapy, sometimes occurring with other symptoms of cholinergic  
reaction) [see Cholinergic Reactions (6.1)]. An individual patient may experience both early 
and late-onset diarrhea.
In Study 1, Grade 3 or 4 diarrhea occurred in 13% receiving ONIVYDE/5-FU/LV compared 
to 4% receiving 5-FU/LV. The incidence of Grade 3 or 4 late onset diarrhea was 9% in 
patients receiving ONIVYDE/5-FU/LV, compared to 4% in patients receiving 5-FU/LV. The 
incidence of Grade 3 or 4 early onset diarrhea was 3% in patients receiving ONIVYDE/ 
5-FU/LV, compared to no Grade 3 or 4 early onset diarrhea in patients receiving 5-FU/LV.  
Of patients receiving ONIVYDE/5-FU/LV in Study 1, 34% received loperamide for late-onset  
diarrhea and 26% received atropine for early-onset diarrhea. Withhold ONIVYDE for  
Grade 2-4 diarrhea. 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. Following recovery to Grade 1 diarrhea, resume 
ONIVYDE at a reduced dose [see Dosage and Administration (2.2)].

5.3	 Interstitial Lung Disease
Irinotecan HCl can cause severe and fatal interstitial lung disease (ILD). Withhold ONIVYDE 
in patients with new or progressive dyspnea, cough, and fever, pending diagnostic  
evaluation. Discontinue ONIVYDE in patients with a confirmed diagnosis of ILD.

5.4	 Severe Hypersensitivity Reaction
Irinotecan HCl can cause severe hypersensitivity reactions, including anaphylactic  
reactions. Permanently discontinue ONIVYDE in patients who experience a severe  
hypersensitivity  reaction.

5.5	 Embryo-Fetal Toxicity
Based on animal data with irinotecan HCl and the mechanism of action of ONIVYDE, 
ONIVYDE can cause fetal harm when administered to a pregnant woman. Embryotoxicity 
and teratogenicity were observed following treatment with irinotecan HCl, at doses resulting 
in irinotecan exposures lower than those achieved with ONIVYDE 70 mg/m2 in humans, 
administered to pregnant rats and rabbits during organogenesis. Advise pregnant women 
of the potential risk to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with ONIVYDE and for one month following the final dose 
[see Use in Specific Populations (8.1, 8.3), Clinical Pharmacology (12.1)].

6	 ADVERSE REACTIONS
The following adverse drug reactions are discussed in greater detail in other sections of 
the label:

•	 Severe Neutropenia [see Warnings and Precautions (5.1) and Boxed Warning]
•	 Severe Diarrhea [see Warnings and Precautions (5.2) and Boxed Warning]
•	 Interstitial Lung Disease [see Warnings and Precautions (5.3)]
•	 Severe Hypersensitivity Reactions [see Warnings and Precautions (5.4)]

6.1	 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in clinical trials of ONIVYDE cannot be directly compared to rates in clinical 
trials of other drugs and may not reflect the rates observed in practice.



The safety data described below are derived from patients with metastatic adenocarcinoma 
of the pancreas previously treated with gemcitabine-based therapy who received any part 
of protocol-specified therapy in Study 1, an international, randomized, active-controlled,  
open-label trial. Protocol-specified therapy consisted of ONIVYDE 70 mg/m2 with  
leucovorin 400 mg/m2 and fluorouracil 2400 mg/m2 over 46 hours every 2 weeks 
(ONIVYDE/5-FU/LV; N=117), ONIVYDE 100 mg/m2 every 3 weeks (N=147), or leucovorin 
200 mg/m2 and fluorouracil 2000 mg/m2 over 24 hours weekly for 4 weeks followed by  
2 week rest (5-FU/LV; N=134) [see  Clinical  Studies (14)]. Serum bilirubin within the  
institutional normal range, albumin ≥ 3 g/dL, and Karnofsky Performance Status (KPS) 
≥ 70 were required for study entry. The median duration of exposure was 9 weeks in the 
ONIVYDE/5-FU/LV arm, 9 weeks in the ONIVYDE monotherapy arm, and 6 weeks in the 
5-FU/LV arm. 
The most common adverse reactions (≥ 20%) of ONIVYDE were diarrhea, fatigue/asthenia, 
vomiting, nausea, decreased appetite, stomatitis, and pyrexia. The most common, severe 
laboratory abnormalities (≥ 10% Grade 3 or 4) were lymphopenia and neutropenia. The 
most common serious adverse reactions (≥ 2%) of ONIVYDE were diarrhea, vomiting, 
neutropenic fever or neutropenic sepsis, nausea, pyrexia, sepsis, dehydration, septic 
shock, pneumonia, acute renal failure, and thrombocytopenia. 
Adverse reactions led to permanent discontinuation of ONIVYDE in 11% of patients receiving 
ONIVYDE/5-FU/LV; the most frequent adverse reactions resulting in discontinuation of 
ONIVYDE were diarrhea, vomiting, and sepsis. Dose reductions of ONIVYDE for adverse  
reactions occurred in 33% of patients receiving ONIVYDE/5-FU/LV; the most frequent  
adverse reactions requiring dose reductions were neutropenia, diarrhea, nausea, and  
anemia. ONIVYDE was withheld or delayed for adverse reactions in 62% of patients  
receiving ONIVYDE/5-FU/LV; the most frequent adverse reactions requiring interruption or 
delays were neutropenia, diarrhea, fatigue, vomiting, and thrombocytopenia.
Table 2 provides the frequency and severity of adverse reactions in Study 1 that occurred 
with higher incidence (≥5% difference for Grades 1-4 or ≥2% difference for Grades 3-4) 
in patients who received ONIVYDE/5-FU/LV compared to patients who received 5-FU/LV. 

Table 2: Adverse Reactions with Higher Incidence (≥5% Difference for Grades 1-4* or 
≥2% Difference for Grades 3 and 4) in the ONIVYDE/5-FU/LV Arm 

Adverse Reaction
ONIVYDE/5-FU/LV

N=117
5-FU/LV
N=134

Grades 1-4
(%)

Grades 3-4
(%)

Grades 1-4
(%)

Grades 3-4 
(%)

Gastrointestinal disorders
Diarrhea 59 13 26 4

Early diarrhea† 30 3 15 0
Late diarrhea‡ 43 9 17 4

Vomiting 52 11 26 3
Nausea 51 8 34 4
Stomatitis§ 32 4 12 1

Infections and infestations 38 17 15 10
Sepsis 4 3 2 1
Neutropenic fever/neutropenic 
sepsis♠

3 3 1 0

Gastroenteritis 3 3 0 0
Intravenous catheter-related 
infection

3 3 0 0

General disorders and administration site conditions
Fatigue/asthenia 56 21 43 10
Pyrexia 23 2 11 1

Metabolism and nutrition disorders
Decreased appetite 44 4 32 2
Weight loss 17 2 7 0
Dehydration 8 4 7 2

Skin and subcutaneous tissue disorders
Alopecia 14 1 5 0

*	 NCI CTCAE v4.0
†	 Early diarrhea: onset within 24 hours of ONIVYDE administration
‡	 Late diarrhea: onset >1 day after ONIVYDE administration
§	 Includes stomatitis, aphthous stomatitis, mouth ulceration, mucosal inflammation.
♠	 Includes febrile neutropenia

Cholinergic Reactions: ONIVYDE can cause cholinergic reactions manifesting as rhinitis, 
increased salivation, flushing, bradycardia, miosis, lacrimation, diaphoresis, and intestinal 
hyperperistalsis with abdominal cramping and early onset diarrhea. In Study 1, Grade 1 or 
2 cholinergic symptoms other than early diarrhea occurred in 12 (4.5%) ONIVYDE-treated 
patients. Six of these 12 patients received atropine and in 1 of the 6 patients, atropine was 
administered for cholinergic symptoms other than diarrhea.
Infusion Reactions: Infusion reactions, consisting of rash, urticaria, periorbital edema, or 
pruritus, occurring on the day of ONIVYDE administration were reported in 3% of patients 
receiving ONIVYDE or ONIVYDE/5-FU/LV.
Laboratory abnormalities that occurred with higher incidence in the ONIVYDE/5-FU/LV arm 
compared to the 5-FU/LV arm (≥5% difference) are summarized in the following table.

Table 3: Laboratory Abnormalities with Higher Incidence (≥5% Difference) in the 
ONIVYDE/5-FU/LV Arm*#

Laboratory abnormality

ONIVYDE/5-FU/LV
N=117

5-FU/LV
N=134

Grades 1-4
(%)

Grades 3-4
(%)

Grades 1-4
(%)

Grades 3-4 
(%)

Hematology
Anemia 97 6 86 5
Lymphopenia 81 27 75 17
Neutropenia 52 20 6 2
Thrombocytopenia 41 2 33 0

Hepatic
Increased alanine  
aminotransferase (ALT)

51 6 37 1

Hypoalbuminemia 43 2 30 0
Metabolic

Hypomagnesemia 35 0 21 0
Hypokalemia 32 2 19 2
Hypocalcemia 32 1 20 0
Hypophosphatemia 29 4 18 1
Hyponatremia 27 5 12 3

Renal
Increased creatinine 18 0 13 0

* NCI CTCAE v4.0, worst grade shown.
# Percent based on number of patients with a baseline and at least one post-baseline measurement.

7	 DRUG INTERACTIONS

7.1	 Strong CYP3A4 Inducers
Following administration of non-liposomal irinotecan (i.e., irinotecan HCl), exposure to 
irinotecan or its active metabolite, SN-38, is substantially reduced in adult and pediatric  
patients concomitantly receiving the CYP3A4 enzyme-inducing anticonvulsants  
phenytoin and strong CYP3A4 inducers. Avoid the use of strong CYP3A4 inducers (e.g., 
rifampin, phenytoin, carbamazepine, rifabutin, rifapentine, phenobarbital, St. John’s wort) 
if possible. Substitute non-enzyme inducing therapies at least 2 weeks prior to initiation of 
ONIVYDE therapy [see Clinical Pharmacology (12.3)].

7.2	 Strong CYP3A4 or UGT1A1 Inhibitors
Following administration of non-liposomal irinotecan (i.e., irinotecan HCl), patients receiving 
concomitant ketoconazole, a CYP3A4 and UGT1A1 inhibitor, have increased exposure 
to irinotecan and its active metabolite SN-38. Co-administration of ONIVYDE with other 
inhibitors of CYP3A4 (e.g., clarithromycin, indinavir, itraconazole, lopinavir, nefazodone,  
nelfinavir, ritonavir, saquinavir, telaprevir, voriconazole) or UGT1A1 (e.g., atazanavir,  
gemfibrozil, indinavir) may increase systemic exposure to irinotecan or SN-38.  
Avoid the use of strong CYP3A4 or UGT1A1 inhibitors if possible. Discontinue strong  
CYP3A4 inhibitors at least 1 week prior to starting ONIVYDE therapy [see Clinical  
Pharmacology (12.3)].

8	 USE IN SPECIFIC POPULATIONS

8.1	 Pregnancy

Risk Summary
Based on animal data with irinotecan HCl and the mechanism of action of ONIVYDE, 
ONIVYDE can cause fetal harm when administered to a pregnant woman [see Clinical 
Pharmacology (12.1)]. There are no available data in pregnant women. Embryotoxicity and 
teratogenicity were observed following treatment with irinotecan HCl, at doses resulting in  
irinotecan exposures lower than those achieved with ONIVYDE 70 mg/m2 in humans,  
administered to pregnant rats and rabbits during organogenesis [see Data]. Advise  
pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and 
miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.

Data

Animal Data
No animal studies have been conducted to evaluate the effect of irinotecan liposome on 
reproduction and fetal development; however, studies have been conducted with irinotecan  
HCl. Irinotecan crosses the placenta of rats following intravenous administration.  
Intravenous administration of irinotecan at a dose of 6 mg/kg/day to rats and rabbits during 
the period of organogenesis resulted in increased post-implantation loss and decreased 
numbers of live fetuses. In separate studies in rats, this dose resulted in an irinotecan 
exposure of approximately 0.002 times the exposure of irinotecan based on area under 
the curve (AUC) in patients administered ONIVYDE at the 70 mg/m2 dose. Administration 
of irinotecan HCl resulted in structural abnormalities and growth delays in rats at doses 
greater than 1.2 mg/kg/day (approximately 0.0002 times the clinical exposure to irinotecan 
in ONIVYDE based on AUC). Teratogenic effects included a variety of external, visceral, and 
skeletal abnormalities. Irinotecan HCl administered to rat dams for the period following 
organogenesis through weaning at doses of 6 mg/kg/day caused decreased learning ability 
and decreased female body weights in the offspring.



8.2	 Lactation

Risk Summary
There is no information regarding the presence of irinotecan liposome, irinotecan, or  
SN-38 (an active metabolite of irinotecan) in human milk, or the effects on the breastfed 
infant or on milk production. Irinotecan is present in rat milk [see Data].
Because of the potential for serious adverse reactions in breastfed infants from ONIVYDE, 
advise a nursing woman not to breastfeed during treatment with ONIVYDE and for one 
month after the final dose.

Data
Radioactivity appeared in rat milk within 5 minutes of intravenous administration of  
radiolabeled irinotecan HCl and was concentrated up to 65-fold at 4 hours after  
administration relative to plasma concentrations.

8.3	 Females and Males of Reproductive Potential

Contraception

Females
ONIVYDE can cause fetal harm when administered to a pregnant woman [see Use in  
Specific Populations (8.1)]. Advise females of reproductive potential to use effective  
contraception during treatment with ONIVYDE and for one month after the final dose. 

Males
Because of the potential for genotoxicity, advise males with female partners of reproductive 
potential to use condoms during treatment with ONIVYDE and for four months after the 
final dose [see Nonclinical Toxicology (13.1)].

8.4	 Pediatric Use
Safety and effectiveness of ONIVYDE have not been established in pediatric patients.

8.5	 Geriatric Use
Of the 264 patients who received ONIVYDE as a single agent or in combination with 5-FU 
and leucovorin in Study 1, 49% were ≥ 65 years old and 13% were ≥ 75 years old. No 
overall differences in safety and effectiveness were observed between these patients and 
younger patients.

10	 OVERDOSAGE
There are no treatment interventions known to be effective for management of overdosage 
of ONIVYDE.

11	 DESCRIPTION
ONIVYDE is formulated with irinotecan hydrochloride trihydrate, a topoisomerase  
inhibitor, into a liposomal dispersion for intravenous use. The chemical name of irinotecan 
hydrochloride trihydrate is (S)4,11-diethyl-3,4,12,14-tetrahydro-4-hydroxy-3,14-dioxo- 
1H-pyrano[3’,4’:6,7]-indolizino[1,2b]quinolin-9-yl-[1,4’bipiperidine]-1’-carboxylate,  
monohydrochloride, trihydrate. The empirical formula is C33H38N4O6•HCl•3H2O and the  
molecular weight is 677.19 g/mole. The molecular structure is:
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ONIVYDE is a sterile, white to slightly yellow opaque isotonic liposomal dispersion.  
Each 10 mL single-dose vial contains 43 mg irinotecan free base at a concentration of 
4.3 mg/mL. The liposome is a unilamellar lipid bilayer vesicle, approximately 110 nm 
in diameter, which encapsulates an aqueous space containing irinotecan in a gelated or  
precipitated state as the sucrose octasulfate salt. The vesicle is composed of 1,2-distearoyl- 
sn-glycero-3-phosphocholine (DSPC) 6.81 mg/mL, cholesterol 2.22 mg/mL, and  
methoxy-terminated polyethylene glycol (MW  2000)-distearoylphosphatidyl ethanola-
mine (MPEG-2000-DSPE) 0.12 mg/mL. Each mL also contains 2-[4-(2-hydroxyethyl)  
piperazin-1-yl]ethanesulfonic acid (HEPES) as a buffer 4.05 mg/mL and sodium chloride 
as an isotonicity reagent 8.42 mg/mL.

12	 CLINICAL PHARMACOLOGY

12.1	 Mechanism of Action
Irinotecan liposome injection is a topoisomerase 1 inhibitor encapsulated in a lipid  
bilayer vesicle or liposome. Topoisomerase 1 relieves torsional strain in DNA by inducing  
single-strand breaks. Irinotecan and its active metabolite SN-38 bind reversibly to the  
topoisomerase 1-DNA complex and prevent re-ligation of the single-strand breaks, leading 
to exposure time-dependent double-strand DNA damage and cell death. In mice bearing 
human tumor xenografts, irinotecan liposome administered at irinotecan HCl-equivalent 
doses 5-fold lower than irinotecan HCl achieved similar intratumoral exposure of SN-38.

12.3	 Pharmacokinetics
The plasma pharmacokinetics of total irinotecan and total SN-38 were evaluated in  
patients with cancer who received ONIVYDE, as a single agent or as part of combination 
chemotherapy, at doses between 50 and 155 mg/m2 and 353 patients with cancer using 
population pharmacokinetic analysis. 

The pharmacokinetic parameters of total irinotecan and total SN-38 following the  
administration of ONIVYDE 70 mg/m2 as a single agent or part of combination chemotherapy 
are presented in Table 4.

Table 4: Summary of Mean (±Standard Deviation) Total Irinotecan and Total SN-38

Dose 
(mg/m2)

Total Irinotecan Total SN-38

Cmax

[µg/mL]  
(n=25)

AUC0-∞
[h•µg/mL] 

(n=23)

t1/2

[h]  
(n=23)

CL
[L/h]  

(n=23)

Vd

[L]  
(n=23)

Cmax

[ng/mL] 
(n=25)

AUC0-∞
[h∙ng/mL] 

(n=13)

t1/2

[h]  
(n=13)

70 37.2
(8.8)

1364
(1048)

25.8
(15.7)

0.20
(0.17)

4.1
(1.5)

5.4
(3.4)

620
(329)

67.8
(44.5)

Cmax: Maximum plasma concentration
AUC0-∞: Area under the plasma concentration curve extrapolated to time infinity
t½: Terminal elimination half-life
CL: Clearance
Vd: Volume of distribution

Over the dose range of 50 to 155 mg/m2, the Cmax and AUC of total irinotecan increases with 
dose. Additionally, the Cmax of total SN-38 increases proportionally with dose; however, the 
AUC of total SN-38 increases less than proportionally with dose. 

Distribution
Direct measurement of irinotecan liposome showed that 95% of irinotecan remains  
liposome-encapsulated, and the ratios between total and encapsulated forms did not 
change with time from 0 to 169.5 hours post-dose. The mean volume of distribution is 
summarized in Table 4. 
Plasma protein binding is <0.44% of the total irinotecan in ONIVYDE. 

Elimination

Metabolism
The metabolism of irinotecan liposome has not been evaluated. Irinotecan is subject to 
extensive metabolic conversion by various enzyme systems, including esterases to form 
the active metabolite SN-38, and UGT1A1 mediating glucuronidation of SN-38 to form the 
inactive glucuronide metabolite SN-38G. Irinotecan can also undergo CYP3A4-mediated 
oxidative metabolism to several inactive oxidation products, one of which can be hydro-
lyzed by carboxylesterase to release SN-38. In the population pharmacokinetic analysis 
using the results of a subset with UGT1A1*28 genotypic testing, in which the analysis  
adjusted for the lower dose administered to patients homozygous for the UGT1A1*28 
allele, patients homozygous (N=14) and non-homozygous (N=244) for this allele had total 
SN-38 average steady-state concentrations of 1.06 and 0.95 ng/mL, respectively. 

Excretion
The disposition of ONIVYDE has not been elucidated in humans. Following administration 
of irinotecan HCl , the urinary excretion of irinotecan is 11 to 20%; SN-38, <1%; and 
SN-38 glucuronide, 3%. The cumulative biliary and urinary excretion of irinotecan and its  
metabolites (SN-38 and SN-38 glucuronide), over a period of 48 hours following  
administration of irinotecan HCl in two patients, ranged from approximately 25%  
(100 mg/m2) to 50% (300 mg/m2).

Specific Populations

Age, Gender, and Renal Impairment: 
The population pharmacokinetic analysis suggests that age (28 to 87 years) had no  
clinically meaningful effect on the exposure of irinotecan and SN-38. 
The population pharmacokinetic analysis suggests that gender (196 males and 157 females) 
had no clinically meaningful effect on the exposure of irinotecan and SN-38 after adjusting 
for body surface area (BSA).
In a population pharmacokinetic analysis, mild-to-moderate renal impairment had no 
effect on the exposure of total SN-38 after adjusting for BSA. The analysis included  
68 patients with moderate (CLcr 30 - 59 mL/min) renal impairment, 147 patients with mild  
(CLcr 60 - 89 mL/min) renal impairment, and 135 patients with normal renal function  
(CLcr > 90 mL/min). There was insufficient data in patients with severe renal impairment 
(CLcr < 30 mL/min) to assess its effect on pharmacokinetics. 
Ethnicity: The population pharmacokinetic analysis suggests that Asians (East Asians, 
N=150) have 56% lower total irinotecan average steady state concentration and 8% higher 
total SN-38 average steady state concentration than Whites (N=182).
Hepatic Impairment: The pharmacokinetics of irinotecan liposome have not been studied  
in patients with hepatic impairment. In a population pharmacokinetic analysis, patients 
with baseline bilirubin concentrations of 1-2 mg/dL (N=19) had average steady state  
concentrations for total SN-38 that were increased by 37% compared to patients with 
baseline bilirubin concentrations of <1 mg/dL (N=329); however, there was no effect of 
elevated ALT/AST concentrations on total SN-38 concentrations. No data are available in 
patients with bilirubin >2 mg/dL.

Drug Interactions
In a population pharmacokinetic analysis, the pharmacokinetics of total irinotecan and total 
SN-38 were not altered by the co-administration of fluorouracil/leucovorin.
Following administration of irinotecan HCl, dexamethasone, a moderate CYP3A4 inducer, 
does not alter the pharmacokinetics of irinotecan.
In vitro studies indicate that irinotecan, SN-38 and another metabolite, aminopentane  
carboxylic acid (APC), do not inhibit cytochrome P-450 isozymes.



12.5	 Pharmacogenomics
Individuals who are homozygous for the UGT1A1*28 allele are at increased risk for  
neutropenia from irinotecan HCl. In Study 1, patients homozygous for the UGT1A1*28 
allele (N=7) initiated ONIVYDE at a reduced dose of 50 mg/m2 in combination with 5-FU/LV. 
The frequency of Grade 3 or 4 neutropenia in these patients [2 of 7 (28.6% )] was similar 
to the frequency in patients not homozygous for the UGT1A1*28 allele who received a 
starting dose of ONIVYDE of 70 mg/m2 [30 of 110 (27.3%)].

13	 NONCLINICAL TOXICOLOGY

13.1	 Carcinogenesis, Mutagenesis, Impairment of Fertility 
No studies have been performed to assess the potential of irinotecan liposome for carcino-
genicity, genotoxicity or impairment of fertility. Intravenous administration of irinotecan 
hydrochloride to rats once weekly for 13 weeks followed by a 91-week recovery period 
resulted in a significant linear trend between irinotecan HCl dosage and the incidence of 
combined uterine horn endometrial stromal polyps and endometrial stromal sarcomas. 
Irinotecan HCl was clastogenic both in vitro (chromosome aberrations in Chinese hamster  
ovary cells) and in vivo (micronucleus test in mice). Neither irinotecan nor its active  
metabolite, SN-38, was mutagenic in the in vitro Ames assay.
Dedicated fertility studies have not been performed with irinotecan liposome injection. 
Atrophy of male and female reproductive organs was observed in dogs receiving irinotecan 
liposome injection every 3 weeks at doses equal to or greater than 15 mg/kg, (approxi-
mately 3 times the clinical exposure of irinotecan following administration to ONIVYDE  
dosed at 70 mg/m2 ) for a total of 6 doses. No significant adverse effects on fertility  
and general reproductive performance were observed after intravenous administration of 
irinotecan HCl in doses of up to 6 mg/kg/day to rats; however, atrophy of male reproductive 
organs was observed after multiple daily irinotecan HCl doses both in rodents at  
20 mg/kg (approximately 0.007 times the clinical irinotecan exposure following ONIVYDE 
administration at 70 mg/m2) and in dogs at 0.4 mg/kg (0.0007 times the clinical exposure 
to irinotecan following administration of ONIVYDE).

14	 CLINICAL STUDIES
The efficacy of ONIVYDE was evaluated in Study 1, a three-arm, randomized, open- 
label trial in patients with metastatic pancreatic adenocarcinoma with documented disease  
progression, after gemcitabine or gemcitabine-based therapy. Key eligibility criteria  
included Karnofsky Performance Status (KPS) ≥70, serum bilirubin within institution limits 
of normal, and albumin ≥3.0 g/dL. Patients were randomized to receive ONIVYDE plus  
fluorouracil/leucovorin (ONIVYDE/5-FU/LV), ONIVYDE, or fluorouracil/leucovorin  
(5-FU/LV). Randomization was stratified by ethnicity (White vs. East Asian vs. other), 
KPS (70-80 vs. 90-100), and baseline albumin level (≥ 4 g/dL vs. 3.0-3.9 g/dL). Patients  
randomized to ONIVYDE/5-FU/LV received ONIVYDE 70 mg/m2 as an intravenous  
infusion over 90 minutes, followed by leucovorin 400 mg/m2 intravenously over 30 minutes, 
followed by fluorouracil 2400 mg/m2 intravenously over 46  hours, every 2 weeks. The 
ONIVYDE dose of 70 mg/m2 is based on irinotecan free base (equivalent to 80 mg/m2 of 
irinotecan as the hydrochloride trihydrate). Patients randomized to ONIVYDE as a single 
agent received ONIVYDE 100 mg/m2 as an intravenous infusion over 90 minutes every  
3 weeks. Patients randomized to 5-FU/LV received leucovorin 200 mg/m2 intravenously 
over 30 minutes, followed by fluorouracil 2000 mg/m2 intravenously over 24  hours,  
administered on Days 1, 8, 15 and 22 of a 6-week cycle. Patients homozygous for the 
UGT1A1*28 allele initiated ONIVYDE at a reduced dose (50 mg/m2 ONIVYDE, if given 
with 5-FU/LV or 70 mg/m2 ONIVYDE as a single agent). When ONIVYDE was withheld or  
discontinued for adverse reactions, 5-FU was also withheld or discontinued. When the 
dose of ONIVYDE was reduced for adverse reactions, the dose of 5-FU was reduced by 
25%. Treatment continued until disease progression or unacceptable toxicity.
The major efficacy outcome measure was overall survival (OS) with two pair-wise  
comparisons: ONIVYDE versus 5-FU/LV and ONIVYDE/5-FU/LV versus 5-FU/LV. Additional 
efficacy outcome measures were progression-free survival (PFS) and objective response 
rate (ORR). Tumor status assessments were conducted at baseline and every 6 weeks 
thereafter. The trial was initiated as a two-arm study and amended after initiation to  
include a third arm (ONIVYDE/5-FU/LV). The comparisons between the ONIVYDE/5-FU/LV 
and the 5-FU/LV arms are limited to patients enrolled in the 5-FU/LV arm after this protocol 
amendment. 
Four hundred seventeen patients were randomized to: ONIVYDE/5-FU/LV (N=117), 
ONIVYDE (N=151), or 5-FU/LV (N=149). Baseline demographics and tumor characteristics 
for the 236 patients randomized to ONIVYDE/5-FU/LV or 5-FU/LV (N=119) after the  
addition of the third arm to the study were a median age of 63 years (range 34-81 years) 
and with 41% ≥ 65 years of age; 58% were men; 63% were White, 30% were Asian, 3% 
were Black or African American, and 5% were other. Mean baseline albumin level was 3.97 
g/dL, and baseline KPS was 90-100 in 53% of patients. Disease characteristics included 
liver metastasis (67%) and lung metastasis (31%). A total of 13% of patients received 
gemcitabine in the neoadjuvant/adjuvant setting only, 55% of patients had 1 prior line of 
therapy for metastatic disease, and 33% of patients had 2 or more prior lines of therapy for 
metastatic disease. All patients received prior gemcitabine (alone or in combination with 
another agent), 54% received prior gemcitabine in combination with another agent, and 
13% received prior gemcitabine in combination with nab-paclitaxel. 
Study 1 demonstrated a statistically significant improvement in overall survival for the 
ONIVYDE/5-FU/LV arm over the 5-FU/LV arm as summarized in Table 5 and Figure 1.
There was no improvement in overall survival for the ONIVYDE arm over the 5-FU/LV arm 
(hazard ratio=1.00, p-value=0.97 (two-sided log-rank test)).

Table 5: Efficacy Results from Study 1†

ONIVYDE/5-FU/LV
(N=117)

5-FU/LV
(N=119)

Overall Survival

Number of Deaths, n (%) 77 (66) 86 (72)

Median Overall Survival (months) 6.1 4.2

(95% CI) (4.8, 8.5) (3.3, 5.3)

Hazard Ratio (95% CI) 0.68 (0.50, 0.93)

p-value (log-rank test) 0.014

Progression-Free Survival

Death or Progression, n (%) 83 (71) 94 (79)

Median Progression-Free Survival
(months) 3.1 1.5

(95% CI) (2.7, 4.2) (1.4, 1.8)

Hazard Ratio (95% CI) 0.55 (0.41, 0.75)

Objective Response Rate

Confirmed Complete or Partial Response
n (%) 

9 (7.7%) 1 (0.8%) 

†  5-FU/LV=5-fluorouracil/leucovorin; CI=confidence interval

Figure 1: Overall Survival 
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16	 HOW SUPPLIED/STORAGE AND HANDLING

How Supplied
ONIVYDE is available in a single-dose vial containing 43 mg irinotecan free base at a  
concentration of 4.3 mg/mL
NDC: 15054-0043-1

Storage and Handling
Store ONIVYDE at 2ºC to 8ºC (36°F to 46°F). Do NOT freeze. Protect from light.
ONIVYDE is a cytotoxic drug. Follow applicable special handling and disposal procedures.1



17	 PATIENT COUNSELING INFORMATION

Advise patients of the following:

Severe Neutropenia
Advise patients of the risk of neutropenia leading to severe and life-threatening infections 
and the need for monitoring of blood counts. Instruct patients to contact their healthcare 
provider immediately if experiencing signs of infection, such as fever, chills, dizziness, or 
shortness of breath [see Warnings and Precautions (5.1)].

Severe Diarrhea
Inform patients of the risk of severe diarrhea. Advise patients to contact their healthcare 
provider if they experience persistent vomiting or diarrhea; black or bloody stools; or 
symptoms of dehydration such as lightheadedness, dizziness, or faintness [see Warnings 
and Precautions (5.2)].

Interstitial Lung Disease
Inform patients of the potential risk of ILD. Advise patients to contact their healthcare 
provider as soon as possible for new onset cough or dyspnea [see Interstitial Lung Disease 
(5.3)].

Hypersensitivity to irinotecan HCl or ONIVYDE
Advise patients of the potential risk of severe hypersensitivity and that ONIVYDE is  
contraindicated in patients with a history of severe allergic reactions with irinotecan HCl 
or ONIVYDE. Instruct patients to seek immediate medical attention for signs of severe  
hypersensitivity reaction such as chest tightness; shortness of breath; wheezing; dizziness  
or faintness; or swelling of the face, eyelids, or lips [see Contraindications (4) and  
Warnings and Precautions (5.4)].

Females and males of reproductive potential
Embryo-fetal toxicity: Inform females of reproductive potential of the potential risk to a  
fetus, to use effective contraception during treatment and for one month after the final 
dose, and to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.5), Use in Specific Populations (8.1, 8.3)].
Contraception: Advise male patients with female partners of reproductive potential to use 
condoms during treatment with ONIVYDE and for four months after the final dose [see 
Females and Males of Reproductive Potential (8.3)].

Lactation
Advise women not to breastfeed during treatment with ONIVYDE and for one month after 
the final dose [see Use in Special Populations (8.2)].

Manufactured for:
Ipsen Biopharmaceuticals, Inc. Basking Ridge, NJ 07920

ONIVYDE is a registered trademark of Ipsen Biopharm Ltd.

ONV-US-000771


