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EXECUTIVE SUMMARY 

This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity Omegaven (omega fatty acids) is necessary to 
ensure the benefits outweigh its risks.  Fresenius Kabi submitted a New Drug Application (NDA 210589) 
for Omegaven with the proposed indication as a source of calories and fatty acids in pediatric patients 
with parenteral nutrition-associated cholestasis. Omegaven has potential risks of coagulation disorders, 
essential fatty acid deficiency, and long term neurodevelopmental problems.  Additionally, Omegaven 
has the risks common to the class of parenteral nutrition lipids of death in premature infants and 
increased risk of infection. The applicant did not submit a proposed REMS or risk management plan with 
this application.  

DRISK and DGIEP agree that a REMS is not necessary to ensure the benefits of Omegaven outweigh its 
risks. This determination is based on the data available regarding benefits and risks, the need for 
nutritional products to support this population, and the prescribing communities’ likely current 
familiarity with risks associated with Omegaven via use through the Agency’s expanded access program.  

1 Introduction 
This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity (NME) Omegaven (Omega Fatty Acids) is 
necessary to ensure the benefits outweigh its risks.  Fresenius Kabi submitted a New Drug Application 
(NDA 210589) for Omegaven with the proposed indication as a source of calories and fatty acids in 
pediatric patients with parenteral nutrition-associated cholestasis (PNAC). This application is under 
review in the Division of Gastroenterology and Inborn Error Products.  The applicant did not submit a 
proposed REMS or risk management plan with this application.   

2 Background 
2.1 PRODUCT INFORMATION 
Omegaven, a NME,a is a lipid emulsion for intravenous infusion containing 0.1 g/ml of fish oil.  
Omegaven is under review for an indication of a source of calories and fatty acids in pediatric patients 
with parenteral nutrition-associated cholestasis.  The proposed limitations of use include that 
Omegaven is not indicated for the prevention of PNAC; it has not been demonstrated that Omegaven 
prevents PNAC in parenteral nutrition (PN)-dependent patients and the omega-3: omega-6 fatty acid 
ratio in Omegaven has not been shown to improve clinical outcomes compared to other intravenous 
lipid emulsions.  Omegaven is also proposed to be administered as  
1 g lipid/kg/day injection to be infused over 8-24 hours.  Omegaven is not currently approved in any 

                                                            
a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 
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jurisdiction for use in newborns, infants, or children; it is approved for use in adults in 40 countries 
worldwide.  

 

2.2 REGULATORY HISTORY 
 

• 02/27/2008: Omegaven granted Orphan Drug Status 

• 06/02/2016: Omegaven granted Fast Track Status 

• 05/19/2017:  Applicant granted Rolling Review for NDA 210589. 

• 12/01/2018: NDA 210589 Submission of Part 3 of 3 received-which included Clinical Overview, 
Clinical Summary, Module 5 Sections, and Labeling.1 This started the PDUFA review timeclock. 

• 03/14/2018: A Post Mid-cycle meeting was held between the Agency and the Applicant via 
teleconference. The Agency informed the Applicant that based on the currently available data, 
at this time, a REMS will not be necessary. 

 

3 Therapeutic Context and Treatment Options 
 

3.1 DESCRIPTION OF THE MEDICAL CONDITION 
Omegaven is being evaluated as a source of nutrition for infants with parenteral nutrition associated 
cholestasis (PNAC).  PNAC occurs primarily in infants with intestinal failure due to prematurity and or 
bowel resection with short bowel syndrome. PNAC can be diagnosed by liver biopsy but this invasive 
procedure is rarely undertaken.  In the absence of other specific causes of liver injury, the diagnosis of 
PNAC is made on clinical grounds in the setting of long-term dependence on Parenteral Nutrition (PN) 
and cholestasis.2  There is a very strong association between the length of PN required and the incidence 
of PNAC, which ranges from 40-85% in infants on long term parenteral nutrition, defined as greater than 
2-4 weeks.3  Omegaven has received orphan designation for the treatment of parenteral nutrition 
associated cholestasis.b It is estimated that two thirds of patients with intestinal failure will develop liver 
disease (PNAC) and a quarter will progress to end stage liver disease.4   If the infant is not able to be 
transitioned to enteral feeding, the infant is at risk for death or requiring a liver transplant or a 
combined small intestine and liver transplant.  End stage liver disease has a mortality rate of 100% 
within a year of diagnosis if the infant cannot be weaned off PN (Parental Nutrition) or is unable to 

                                                            
b Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 
involved. 
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receive a liver or liver-intestine transplant.  Unfortunately, even in infants who are able to receive 
donated organs, 10-year survival is less than 50%.c 3  

 

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 
There are currently no FDA approved sources of calories and fatty acids for pediatric patients with PNAC.  
PNAC is best prevented by achieving full enteral feeding and no longer requiring PN. 

4 Benefit Assessment 
The efficacy of Omegaven as a source of nutrition for neonates and infants with PNAC was 
demonstrated in two pivotal investigator initiated, open label, historical control trials;  
034 (NCT00910104), and 035 (NCT00738101).  This study design was accepted by the agency due to the 
lack of clinical equipoise for other trial designs. The initial trials were designed to show the efficacy and 
safety of Omegaven in the treatment of parenteral nutrition associated liver disease in children. 
Following the change to a nutritional indication, the Agency recommended that the primary endpoint be 
changed to assess pediatric anthropometric measurements (e.g. changes in body weight, length, skin 
fold measurements).5  The previous proposed primary endpoint of a composite Direct Bilirubin (DBili)  
< 2mg/dl and AST or ALT < 3X the Upper Limit of Normal (ULN) instead became the primary safety 
endpoint. 

The active arms of the studies were completed at Boston Children’s and Texas Children’s Hospital, while 
the historical controls came from those two sites as well as UCLA Children’s Hospital, historical controls 
were pair matched with Omegaven treated patients for the primary and secondary analyses.  Due to the 
limited number of appropriate historical controls the matching was done with 2 Omegaven treated 
patients matched to 1 historical control.  The two main variables for matching were Direct Bilirubin 
(DBili) and Post Menstrual Age (PMA).  The pair matching resulted in study 034 contributing 
 52 Omegaven treated patients and 26 Historical controls while study 035 contributed 30 Omegaven 
treated patients and 15 historical controls. During the trial 71/189 Omegaven treated patients stayed on 
the drug for more than 16 weeks.d  This number is greater than the number reported in the pair 
matched results because many patients did not have a pair matched historical control so were not 
included in the analyses described previously. There were 151 Omegaven patients in supportive (not 
described) per protocol results of efficacy and 189 Omegaven treated patients were included in the 
safety analysis. 

 
The primary efficacy endpoint was the change in mean body weight adjusted for age. Table 1 
demonstrates the difference at various time points of treatment between the Omegaven treated 

                                                            
c Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with the drug. 

d Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug. 
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patients and the historical control because of availability of data the numbers do not align with the total 
numbers reported above. The clinical reviewer concluded there no significant differences between 
Omegaven treated and matched historical controls for mean changes from baseline in age-adjusted 
body weight, which indicates that Omegaven provided nutritional support comparable to the historically 
used parental nutrition lipids.4 e 

 
Table 1 Analysis of Changes in Age-Adjusted Body Weight Over Time Using ANCOVA Model-Integrated Pair 
Matched Population1 

Analysis 
Parameter/Group 

Time Point (observations) 

EOITP (119) EOETP (56) EOS (114) 

p-Value for Class Effect/Covariate (Type III) 

Baseline Value 0.0047 0.0253 0.0045 

Treatment Group 0.1104 0.9818 0.3713 

Least Squares Mean (Z-score) [95% Confidence Interval] 

Omegaven -0.39 [-0.67, -0.11] -0.09 [-0.56, 0.38] -0.22 [-0.58, 0.15] 

Historical Control 0.02 [-0.40, 0.45] -0.11 [-1.46, 1.25] 0.07 [-0.44, 0.58] 

Difference -0.41 [-0.92, 0.10] 0.02 [-1.42, 1.45] -0.29 [-0.92, 0.34] 

ANCOVA = analysis of covariance; EOETP = end of the Extended Treatment Period; EOITP = end of Initial 
Treatment Period; EOS = End of Study 

Source: ISE TABLE 10.3.1.5i 

 
For the secondary endpoint of change in body length/height adjusted for age similar results were found, 
there was a suggestion that Omegaven treated patients has an advantage in head circumference growth 
adjusted for age which was another secondary endpoint but the clinical reviewer concluded the small 
number of historical control patients was too small to allow comparison.  

 

   

                                                            
e Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such 
disease or condition. 

Reference ID: 4274824



7 

 

 

5  Risk Assessment & Safe-Use Conditions 

5.1 ADVERSE EVENTS 
The safety population from the pivotal trials included 189 Omegaven treated patients and 73 historical 
control patients (HC).  The clinical reviewer notes the difficulty of finding safety signals in the setting of 
fulminant liver failure further complicated by the large proportion of premature infants or infants with 
multiple congenital anomalies.  The most common non-fatal serious adverse events were infections, 
which is a known risk of lipid products and was seen less in treated patients than in historical controls.  
Treatment emergent adverse events (TEAE) totaled 8190 with all but 2 patients in each arm 
experiencing these events.  Three patients in both arms experienced a TEAE leading to discontinuation, 
and device related infections led to a dose interruption in 5/89 (6.8%) historical controls and 16/189 
(8.5%) Omegaven treated patients.   

For drugs used in the neonatal population the long-term effect on brain development is a concern 
particularly when promoting optimal growth is the therapeutic goal.  As such the long-term impact on 
the developing nervous system is an important safety concern. No safety signal for neurodevelopmental 
problems or essential fatty acid deficiency with associated risk for impaired growth, cognitive disorders, 
and visual function was seen in the clinical data, however the studies were not powered or designed to 
assess these outcomes.   Because of the chemical structure of the fish oils the typical monitoring for 
essential fatty acid may be inadequate to identify deficiency.  As such the long-term impact of treatment 
of Omegaven on the nervous system remains unclear. 

 

5.2 DEATHS 
 

In a review of the case summaries these were very ill infants with multiple comorbidities and multiple 
factors contributing to death.1 The number of deaths was higher in the historical control where 11/73 
(15.1%) died than in the Omegaven treated patients where  24/89 (12.7%) patients died.  There were 
more fatalities attributed to multiple organ dysfunction syndrome 6 (3.2%) in the Omegaven treated 
patients than the zero in the historical controls.  Other imbalances were noted in infections/infestations, 
hepatobiliary disorders, and cardiac disorders as the cause of death where the percentage of deaths was 
higher in the historical controls than the Omegaven treated subjects. 

Of note, the class of lipid injectable emulsion products carry a boxed warning for death in preterm 
infants due to fat accumulation in the lungs. No such deaths were identified in the Omegaven or 
historical control population. Table 2 shows the risk of pericardial and pleural effusions which may 
indicate more minor manifestations of fat accumulation but does not suggest a difference between 
Omegaven and other lipid products used in treating historical control patients.4  In view of the absence 
of a signal in the clinical trial, the lack of reported deaths from this mechanism in the extensive 
expanded access population, and that this product is a unique fish oil product and may have less 
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tendency to cause effusions a boxed warning will not be included for this product as is present in other 
parental nutrition products for treatment of neonates.  The risk of death due to effusions will be 
included under Warning and Precautions. 

Table 2 Pericardial and Pleural effusions4 

 Omegaven                                               
N=189 

Historical Control                              
N=73 

Pericardial Effusions*            2 (1%) 1 (1%) 

Pleural Effusions** 15(8%) 10(14%) 

*3 cases of pericardial effusion total from safety population-All mild, “unrelated”, not fatal. 
**25 cases of plerual effusion- 11mild, 9 moderate, 5 severe. All “unrelated”, not fatal. 
Source DGIEP medical officer generated from TEAE dataset presented at midcycle meeting. 
  

 

5.3 RISKS OF SPECIAL CONCERN 

5.3.1 Bleeding 
Omegaven has a high proportion of omega 3 fatty acid which may impact bleeding.6  The clinical 
reviewer evaluated the risk of bleeding in the historical control and the Omegaven treated patients, see 
Table 3 below .  

Table 3 Bleeding in Omegaven and Historical Control Patients4 

  Omegaven (N = 189) Historical Control (N = 73) 

  Events 
Number of 
subjects 

Proportion 
(%) Events 

Number of 
subjects 

Proportion 
(%) 

Bleeding 191 79 41.8 238 45 61.64 
 

There is a report in the literature of use of life threatening bleeding a in 9-month-old with intestinal 
failure and no history of bleeding associated with a central venous catheter change occurred with 
compassionate use in Canada.  The bleeding was severe and Omegaven was the only lipid therapy the 
patient had received, l hemorrhage resolved and clot formation occurred 3 days after stopping 
Omegaven and receiving significant blood products.7 A second article documented no increased risk of 
clinically significant bleeding in pediatric patients on Omegaven based on chart review, however the 
definition of clinically significant bleeding was stringent and  required a severe adverse event for 
inclusion.8  Finally, it is worth noting that the senior author for the second article is the primary author 
for the pivotal study  and has filed a financial disclosure with the FDA.  The clinical reviewer assessed 
that in view of the theoretical risk of impact on coagulation the exclusion of patients who would be at 
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risk for bleeding in the pivotal trials and the case described above that bleeding risk would be included 
in the labeling.    

5.3.2 Aluminum Toxicity 
Omegaven contains no more than 25mcg/L of Aluminum which is the amount the FDA allows in drug 
products.9  Aluminum is present in all parenteral lipids and the risk associated with its use will be 
included in the label for Omegaven, as it is for other fish oil containing lipids for parenteral nutrition.10 

6 Expected Postmarket Use 

6.1 INPATIENT USE:  
The majority of Omegaven’ s use for this indication is expected to be in neonatal intensive care 
units and other inpatient facilities caring for pediatric patients with PNAC. From 2005-2012, 479 
patients received Omegaven through emergency access INDS.  Since 2013 the FDA has approved 
27 intermediate size Expanded Access INDs, that have enrolled 485 patients. The INDs for 
Omegaven have been granted throughout the country.4  The facilities with INDs and other 
pediatric inpatient facilities are expected to have the expertise and knowledge to be aware of and 
mitigate the risks associated with Omegaven. 

6.2 OUTPATIENT USE: 
Outpatient TPN may be used in patients started on Omegaven in inpatient facilities.  In those 
settings, it is anticipated that significant nursing and pharmacy support will be available through 
home care providers and the families will have been trained and aware of the risks prior to 
discharge.   

7 Risk Management Activities Proposed by the Applicant 
The Applicant did not propose any risk management activities for Omegaven beyond routine 
pharmacovigilance and labeling.  Included in the label is the limitations of use that Omegaven is not 
indicated for the treatment of PNAC and has not been shown to improve clinical outcomes.  

7.1 OTHER PROPOSED RISK MANAGEMENT ACTIVITIES:  
Due to the concerns regarding neurodevelopment and the risk of essential fatty acid deficiency the 
agency is considering further investigation of these outcomes in the post marketing studies. We defer to 
the division of epidemiology to address the adequacy of these activities. 
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8 Discussion of Need for a REMS 
The clinical reviewer recommends approval of Omegaven on the basis of the efficacy and safety 
information currently available.   

Parenteral Nutrition Associated Cholestasis is a “feared and life-threatening complication associated 
with parenteral nutrition dependence”2 providing appropriate nutrition to this critically ill neonatal and 
pediatric population is necessary to achieve growth during this pivotal period. 

Omegaven has demonstrated that it supports growth in children with PNAC who require parenteral 
nutrition.  Omegaven does continue to expose these children to the risks associated with all parenteral 
nutrition products as well as unique risks of essential fatty acid deficiency and coagulation 
abnormalities. Labeling for the class risks of death in premature infants, infections, and aluminum 
toxicity will be included in Warnings and Precautions section of the labeling. The contraindications for 
use in patients with severe hemorrhagic disease and coagulopathy will be addressed in section 4 of the 
label.  Therefore, based on the data available, the critical need for products to support this population, 
the prescribing community’s current familiarity and acceptance of risks associated with Omegaven and 
other lipids, DRISK is not recommending a REMS for the management of the risks of Omegaven therapy 
at this time. 

9 Conclusion & Recommendations 
Based on the available data a REMS is not necessary to ensure the benefits outweigh the risks for 
Omegaven.  Healthcare providers who treat pediatric patients with parenteral nutrition associated 
cholestasis should be familiar with the risks of death in premature infants due to lipid infusion, infection, 
aluminum toxicity, infections and the importance of patient monitoring for these risks.  

Should DGIEP have any concerns or questions or if new safety information becomes available during the 
continuing review, please send a consult to DRISK. 
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