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Infusion Rate Not more than 3.7 mL/kg/hr (corresponding to 0.25 
g/kg dextrose, 0.09g/kg amino acid and 0.13 g/kg 

) 
Recommended Infusion Period 12 to 24 hours 
Applicant’s table 

2.2 Tables of Currently Available Treatments for Proposed Indications 

There are a number of products currently available that are components of parenteral 
nutrition. These include: intravenous lipid emulsions (IVLE), amino acids, electrolytes, 
dextrose, trace elements and vitamins.  
 
Refer to the 1st cycle review. 

2.3 Availability of Proposed Active Ingredient in the United States 

Sodium glycerophosphate, an active ingredient, is not currently marketed in the US.  
Various formulations of IV fat emulsions, amino acids, electrolytes and dextrose are 
marketed in the US.   
 
Refer to the 1st cycle review. 

2.4 Important Safety Issues With Consideration to Related Drugs 

The individual components of the 3 chamber bag: IVFE, dextrose, and amino acids with 
electrolytes have widespread distribution and a generally good safety profile. However, 
there are potential safety issues/complications associated with PN products. These 
include 1) the risk of heavy metal contamination of these products during the 
manufacturing process, 2) the risk of metabolic complications such as 
hyper/hypoglycemia, refeeding syndrome, electrolyte imbalances, lipid abnormalities, 
acid-base disturbance, hepatobiliary disorders and bone disease and 3) the risk of 
mechanical and septic complications such as central vascular access complications, 
mechanical complications, catheter related infections and catheter occlusion and 
thrombosis. 
 
Refer to the 1st cycle review for information on labeled adverse events for various 
products. 
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2.5 Summary of Presubmission Regulatory Activity Related to Submission 

The following is a summary of submission regulatory activities related to this current 
submission that occurred from the date of the CR letter to re-submission. 
 
November 25, 2013 
The Division received the Applicant’s resubmission to their NDA.  A complete class 2 
response to our November 21, 2011 action letter. 
 
October 25, 2013 (Type C Meeting) 
Discussion with Applicant regarding its attempt to mitigate errors observed in the 
previous Human Factor study and its efforts to enhance usability of the 3 chamber bag 
to ensure patient safety.  The Applicant agreed to conduct human factor/usability 
studies with homecare nurses, since it is likely that this product will be used in the 
homecare setting.  The Applicant also agreed to submit the protocol for review prior to 
study initiation.  Also during this meeting, the Division discussed with the Applicant that 
the  bag leachables data would need to be addressed in the complete response 
resubmission.  The Applicant was also informed that the Agency had identified a new 
safety concern related to the possible presence of  as a leachable in the 1 
chamber  bag that they would need to provide additional information/data to 
address. 
 
December 11, 2012 (Type C Meeting) 
The results of the summative human factors/usability study were discussed. 
 
September 14, 2012 (Advice Letter) 
The Agency provided recommendations and comments to the Applicant on the revised 
Human Factors/Usability Study protocol that was submitted on August 24, 2012. 
 
July 31, 2012 (General Advice Letter) 
Letter form ONDQA acknowledging telephone conferences with Applicant on November 
4, 2011 and July 20, 2012 on data to support expiration dating period.  The Applicant 
was informed that the data they provided only supported a  month expiration dating 
period.  The Applicant was informed what additional data would be required to grant a 
longer expiration dating period. 
 
July 26, 2012 (General Advice Letter) 
The Agency provided comments and recommendations to the Applicant on their Human 
Factors/Usability Study protocol.  The Agency also provided the Applicant with 
comments and recommendations on the device performance data submitted. 
 
July 20, 2012 (Acknowledge Incomplete Response) 

Reference ID: 3609749
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Upon further review of the applicant’s June 1, 2012 submission, the response to 
the Human Factors Assessment deficiency (deficiency #10 of the November 21, 
2011 Complete Response (CR) letter) was found to be incomplete. Specifically, 
the applicant did not conduct a usability study on the final design of their 
instructions for use as communicated in the November 21, 2011 action letter.  
 
A teleconference was held with the Applicant on July 20, 2012 to discuss the 
deficiencies associated with the Human Factors Assessment and the Applicant was 
informed that the June 1, 2012 response to the November 21, 2011 action letter was 
incomplete. 
 
During the teleconference, the Agency recommended that the Applicant delay starting 
the Summative Human Factors Study until they can review and incorporate FDA 
recommendations into the study.  FDA requested that the testing be conducted on the 
commercial-equivalent product and that the Applicant submit testing results as part of 
their complete response. 
 
July 11, 2012 
The Applicant contacted the Agency to request comments from the Division of 
Medication Error Prevention (DMEPA) regarding the summative study submitted on 
June 1, 2012.  In an email dated July 11, 2012, the applicant indicated that the 
summative study) “is planned to be performed to validate the labeling changes from the 
previous study, in which a nursing arm has been added as per DMEPA’s 
recommendations.” The applicant further indicated that the study start date was planned 
for July 23, 2012. 
 
June 12, 2012 
The Division issued an acknowledgement letter indicating the submission was a class 2 
resubmission 
 
June 1, 2012 
The Applicant submitted their complete response to the November 21, 2011 action 
letter.  
 

2.6 Other Relevant Background Information 

During the first review cycle, requests were submitted by sponsors of two of the RLDs to 
withdraw their applications.  Hospira Inc., the sponsor of Novamine Amino Acids 
Injections (NDA 17957), submitted a request on  to withdraw the 
application for this product. The sponsor stated that the product is not currently 
marketed and the withdrawal is not associated with any safety or efficacy issues. 

Reference ID: 3609749
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Hospira, also the sponsor of Aminosyn II with Electrolytes in Dextrose Injection with 
Calcium (NDA 19683) submitted a request on  to withdraw the 
application for this product. The sponsor stated that the product is not currently 
marketed and the withdrawal is not associated with any safety or efficacy issues.   
 
Novamine Amino Acids Injection (NDA 17957) 
Annual reports from 12/01/2005-12/01/2009 were reviewed. The sponsor stated that the 
product was not currently marketed.  No clinical adverse event data was reported. 
 
 Aminosyn II with Electrolytes in Dextrose Injection with Calcium (NDA 19683) 
Annual reports from 10/01/2005 to 10/01/2009 and safety reports from 10/01/2008 
through 10/01/2010 were reviewed.  No clinical adverse event data was reported. 
 
Medical Reviewer’s comments:  Based on a review of available annual reports, safety 
reports and the literature, this reviewer concludes that withdrawal of NDA 17957 and 
NDA 19683 was not because of safety or efficacy issues. 

3 Ethics and Good Clinical Practices 
Refer to the 1st cycle review 

3.1 Submission Quality and Integrity 

 

3.2 Compliance with Good Clinical Practices 

 

3.3 Financial Disclosures 

 

4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines 
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4.1 Chemistry Manufacturing and Controls 

Dr. Tarun Mehta, the CMC reviewer, has determined that the Applicant provided 
sufficient information to assure the identity, strength, purity and quality of the drug 
product.  All CMC deficiencies cited in the CR letter were adequately addressed.  Dr. 
Tarun also notes that the Office of Compliance has issued an “Acceptable” 
recommendation for this application.   
 
The following is a summary of the resolution of deficiencies noted in the CR letter 
(11/21/2011) and issues noted in the General Advice Letter (07/26/2012 and 
07/31/2012) and Type C Meeting Minutes (10/25/2013) as per Dr. Mehta’s review. 
 

1. The applicant revised the specification of the drug product in line with 
recommendation of ICH Q3D with validation of analytical method L73 (ICP-
SFMS), for the determination of  arsenic (As), cadmimum (Cd), chromium 
(Cr), copper (Cu), mercury (Hg), manganese (Mn), lead (Pb), selenium (Se) 
and zinc (Zn) in mixed fat emulsion product by ICP-SFMS.  

Analytical data showed the amount of each specified heavy metal is well 
below the acceptance criterion.  Also submitted information is the total volume 
of emulsion after three chambers are opened and mixed, which will help to 
determine the total amount of heavy metals to be exposed to the patients. 

2. The particulate matter problem caused by  from the stopper on the bag 
has been rectified. Specification for the stopper has been established with a 
limit of <  ppm.  A new batch for Kabiven and Perikabiven was manu-
factured with the new stopper, and particulate matters were monitored for up 
to 18 months at a long term condition. Data showed no more particulate 
matters were found. 

Therefore, the expiration dating period for both products can be extended to 
24 months. 

3. The deficiency noted for the DMF #  (for the drug substance, ), 
was corrected and it is now deemed adequate to support this NDA. 

4.  
which are used in the inner layer of the bag are  

 
 safe food contact materials. 
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In the resubmission, the Applicant submitted a complete safety assessment of 
leachables/extractables from the 3-CB  packaging system.  In his review, Dr. B. 
Emmanuel Akinshola, the Non-clinical reviewer, found that the calculated maximum 
potential exposure to the leachables/migrants under the worst case scenario was lower 
than or at least, equal to the PDE (permitted daily exposure) calculated from the 
available nonclinical data for each component of the  3-CB packaging system.  
There is a clear separation between the estimated maximum patient exposure to the 
migrants (or their degradation products) and the exposures considered to be safe based 
on animal data.  Based on his review of the submitted data, Dr. Akinshola concluded 
that there are no safety concerns for the potential leachables/extractables from the 

 3-CB packaging system into Kabiven/Perikabiven intravenous products.  
 
Please refer to Dr. Akinshola’s review dated May 13, 2014. 

4.4 Clinical Pharmacology 

No outstanding issues for Clinical Pharmacology.  The original pharmacology review 
concluded that the NDA was acceptable from a pharmacology standpoint.   
 
See 1st cycle Clinical Pharmacology review. 

4.4.1 Mechanism of Action 

 

4.4.2 Pharmacodynamics 

 

4.4.3 Pharmacokinetics 

4.5  Office of Medication Error Prevention and Risk Management 

The Applicant submitted correspondence on November 22, 2013 requesting review of 
their proposed proprietary names, Kabiven (for the central formulation) and Perikabiven 
(for the central/peripheral formulation).  OMEPM reviewed this request and found the 
proposed proprietary names of Kabiven and Perikabiven acceptable. 
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4.6 Center for Devices and Radiological Health 

A consult was requested from CDRH to re-evaluate the device constituent of this 
combination product.  The review focused on resolving device engineering deficiencies 
that were identified in the CR letter, i.e. leaking, burst, dropping and infusion port 
leaking.  CDR Alan Stevens, the CDRH reviewer, determined that the engineering 
deficiencies that were identified in the CR letter were adequately addressed and 
resolved.  CDR Stevens noted that no additional device engineering deficiencies 
remain. 
 
Please refer to CDR Stevens review dated December 6, 2013. 
 

4.7 Division of Medication Error Prevention and Analysis (DMEPA) 

A review was requested of DMEPA to evaluate the Human Factor/Usability Study 
results, revised prescribing information and container labels provided by the Applicant in 
the re-submission. 
 
The applicant submitted the results of a supplemental summative study involving trained 
pharmacists and pharmacy technicians as requested by the Agency.  DMEPA found the 
study design acceptable and no use errors or close call were observed during the study.  
DMEPA concluded that the Applicant adequately addressed the failures cited in the 
previous review (OSE review #2012-937 dated July 20, 2012).  Dr. Denise Baugh, the 
DMEPA reviewer also noted that though it is unlikely that all pharmacy staff will receive 
the same training as that in the study, it is also unlikely that new PN products would be 
introduced into this clinical setting without staff having access to the necessary training 
to support safe use. 
 
Dr. Baugh also reviewed submitted results of a summative study involving self-trained 
home care nurses as it is recognized that the home is a setting where this product may 
be used.   One participant in this study did not fully activate the bag (i.e., parts of the 
vertical seal between the lipid and amino acid chambers remained closed) and this error 
was attributed to the user.  The Applicant states that the participant did not appear to 
read the IFU, the illustrated user guide, and was distracted while the training video was 
playing.  Please refer to DMEPA full review dated April 14, 2014. 
 
The Applicant noted that no further revisions to the container label or prescribing 
information are necessary in light of the results from the 2 studies. DMEPA agree with 
the Applicant and noted that the IFU provides detailed diagrams appropriately located 
(e.g., adjacent to the narrative), use of bold and large font sizes to increase the 
prominence of important statements on the bag label, and appropriate use of 
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redundancy (e.g., identical information in the section titled “Read This” on the over 
pouch labeling and the bag label).   DMEPA found the proposed container label and 
prescribing information acceptable. 
 
Dr. Baugh determined that the Applicant adequately addressed and resolved the 
Human Factors Assessment deficiencies in the CR letter. 
 
Please refer to Dr. Baugh’s review dated April 14, 2014. 

4.8 CDRH Human Factors Review 

CDRH Human Factors was requested to review two human factors validation study 
reports submitted by the Applicant.  Dr. QuynhNhu Nguyen, CDRH Human Factors 
reviewer, found the results of the studies acceptable.  She noted that human factors 
training validation study showed that training was an effective mitigation to reduce use 
errors associated with your 3-chamber parenteral nutritional bag. The human factors 
study with homecare nurses underscored the effectiveness of this mitigation. Dr. 
Nguyen recommended that the applicant specify training as a requirement in their 
Instructions for Use and other device labeling, and ensure that the in-service training 
guide will be used consistently in the training program.   
 
Dr. Nguyen determined that the Applicant adequately addressed and resolved the 
Human Factors Assessment deficiencies in the CR letter. 
 
Please refer to Dr. Nguyen’s review dated April 22, 2014. 
 

5 Sources of Clinical Data 

5.1 Tables of Studies/Clinical Trials 

No new clinical trials were submitted to evaluate safety and efficacy of the drug 
products. 
 
See 1st review cycle clinical review 

5.2 Review Strategy 

NA 
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5.3 Discussion of Individual Studies/Clinical Trials 

NA 

6 Review of Efficacy 
Efficacy Summary 
During the first review cycle, efficacy of this application was assessed by a clinical 
pharmacology study. The Applicant submitted a relative bioavailability study (Study 
Glyc-001-CP1) to provide pharmacokinetic bridging of the phosphate moiety in order to 
justify the change from inorganic phosphate to sodium glycerophosphate (novel organic 
phosphate source) that is proposed for use in both Kabiven and Perikabiven.  
 
The results of Study Glyc-001-CP1 demonstrated comparability of phosphate provision 
from the new organic sodium glycerophosphate to that of equimolar doses of the 
approved inorganic phosphate. The relative bioavailability results supported 
incorporation of sodium glycerophosphate as a source of phosphate provision into the 
proposed PN products. 
 
The Applicant submitted eleven supportive Kabiven and Perikabiven clinical trials.  
None of the clinical trials had clinical efficacy endpoints, but three of the Kabiven trials 
had laboratory efficacy assessments. 
 
The reader is referred to the first cycle review for additional information. 
 
No new efficacy data was submitted during this review cycle. 

6.1 Indication 

KABIVENTM is indicated for intravenous infusion into a central vein as a source of 
calories, protein and essential fatty acids for 

• Patients requiring parenteral nutrition  
• Prevention of essential fatty acid deficiency   
•  or treatment of negative nitrogen balance  

 
PERIKABIVENTM is indicated for intravenous infusion into a peripheral or central vein as 
a source of calories, protein and essential fatty acids for 

• Patients requiring parenteral nutrition  
• Prevention of essential fatty acid deficiency   
•  or treatment of negative nitrogen balance  
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6.1.1 Methods 

NA 

6.1.2 Demographics 

NA 

6.1.3 Subject Disposition 

NA 

6.1.4 Analysis of Primary Endpoint(s) 

NA 

6.1.5 Analysis of Secondary Endpoints(s) 

NA 

6.1.6 Other Endpoints 

NA 

6.1.7 Subpopulations 

NA 

6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations 

NA 

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects 

NA 

6.1.10 Additional Efficacy Issues/Analyses 

NA 
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in relation to the administration of Kabiven and Perikabiven, which would require a 
change of the risk-benefit-ratio. 

7.1 Methods 

NA 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

NA 

7.1.2 Categorization of Adverse Events 

NA 

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 
Incidence 

NA 

7.2 Adequacy of Safety Assessments 

NA 

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of 
Target Populations 

NA 

7.2.2 Explorations for Dose Response 

NA 

7.2.3 Special Animal and/or In Vitro Testing 

NA 

7.2.4 Routine Clinical Testing 

NA 
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7.2.5 Metabolic, Clearance, and Interaction Workup 

NA 

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class 

NA 
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7.3 Major Safety Results 

 Please refer to 1st cycle review 

7.3.1 Deaths 

7.3.2 Nonfatal Serious Adverse Events 

7.3.3 Dropouts and/or Discontinuations 

7.3.4 Significant Adverse Events 

7.3.5 Submission Specific Primary Safety Concerns 

7.4 Supportive Safety Results 

Please refer to 1st cycle review 

7.4.1 Common Adverse Events 

7.4.2 Laboratory Findings 

7.4.3 Vital Signs 

7.4.4 Electrocardiograms (ECGs) 

7.4.5 Special Safety Studies/Clinical Trials 
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 However, PMHS suggests that a statement regarding the absence of cysteine 
and taurine be included in the pediatric use section. 
 
The product fails to represent a meaningful therapeutic benefit over existing therapies 
for pediatric patients and is unlikely to be used in a substantial number of all pediatric 
age groups or the pediatric age group(s) for which a waiver is being requested. 
Dr. Snyder stated that the applicant submitted an argument that the Kabiven and 
Perikabiven do not provide a meaningful benefit over other available products on the 
market and has requested a waiver for pediatric patients less than 2 years of age. 
According to the applicant, there are 76 approved amino acid solutions, some of which 
are especially formulated for pediatric patients that may be a better choice for these 
patients. 
 
Kabiven and Perikabiven contain lipid, protein (amino acids), and carbohydrates, and 
the requirements for these components differ by weight, Dr. Snyder therefore performed 
calculations to determine the utility of the products at several patient weights.  Dr. 
Snyder stated that because use of these products in the younger and lower weight 
pediatric patients (less than 2 years of age or less than 12 kg for Perikabiven and 10 kg 
for Kabiven) would require the supplementation of protein (amino acids) and glucose in 
order to meet the nutritional needs of the patient, use of these products below these 
weights may be unlikely and may not provide a benefit over use of individual lipid, 
amino acid and electrolyte solutions. A partial waiver for this rationale may be 
reasonable. 
 
PMHS recommended that the Division request that the applicant provide additional 
information to support a waiver for this rationale. Because nutritional needs vary based 
on the age and weight of the patient, and because Kabiven and Perikabiven are fixed 
dose combinations, these products may not be appropriate to meet the nutritional needs 
of pediatric patients below a certain weight or age.  PMHS also agrees that additional 
safety studies are warranted  

. 
On May 30, 2014, as a result of an Information Request (IR) the Applicant provided age 
and weight nutritional calculations based on American Academy of Pediatrics (AAP) and 
A.S.P.E.N. recommendations for the fixed combination products Kabiven and 
Perikabiven. Pediatric patients < 2 years of age generally require specific, individually 
compounded PN.   
 
Based on the nutritional calculations provided, the PMHS review team and the Division 
agreed that Kabiven and Perikabiven may not provide adequate nutrition for patients < 2 
years of age.   Therefore, a partial waiver for pediatric patients less than 2 years of age 
is appropriate on the grounds that the product fails to represent a meaningful 
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7.7 Additional Submissions / Safety Issues 

NA 

8 Postmarket Experience 
Kabiven is registered in  countries and Perikabiven is registered in  countries. The 
Applicant reported for no changes in foreign labeling.  During the period covered by the 
report, no actions relating to safety have been taken by regulatory authorities. 
 
The Applicant reported that a review of the literature revealed no new or yet unknown 
risks in relation to the administration of Kabiven / Perikabiven, which would require a 
change of the risk-benefit-ratio. 
 
Approximately,  patients have been treated with Kabiven and Perikabiven 
from February 2011 to January 2013 based on the calculation with average treatment 
duration of 5 days with patients receiving an average dose of one unit of Kabiven / 
Perikabiven per day.  During the period from February 1, 2011 to January 31, 2013, 
sixteen Individual Case Safety Reports (ICSRs) were reported in relation to drug 
administration.  The Applicant reported that causality is unlikely in these cases. 
 
Medical Reviewer’s comments:  After review of the case safety reports provided by the 
Applicant of these spontaneous reports, each case had multiple confounding factors.  
This reviewer though agrees with the Applicant’s interpretation that causality is unlikely 
due to the drug. 

9 Appendices 
 

9.1 Literature Review/References 

None 

9.2 Labeling Recommendations 

The Kabiven and Perikabiven draft labels were reviewed by multiple disciplines and 
offices.   
 
The Office of Prescription Drug Promotion recommended including information 
regarding serious warning and precautions regarding sepsis (section 5.3 in the label) 
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and metabolic effects (section 5.4 in the label) in the Highlights sections for 
completeness (see memo in DARRTS dated April 30, 2014). 
 
The Maternal Health Staff was consulted to review the label, specifically subsections 8.1 
and 8.3.  Dr. Carrie Ceresa, the MHS reviewer, concluded that A Pregnancy Category C 

classification is appropriate for both Kabiven and Perikabiven labeling based on the lack 
of adequate and well controlled studies in pregnant women and a lack of animal 
reproduction studies.  In her review, Dr. Ceresa notes that the pregnancy subsection of 
the labeling was structured in the spirit of the proposed PLLR, while complying with 
current labeling regulations. The nursing mothers subsection of labeling was revised to 
comply with current labeling recommendations (see memo in DARRTS dated May 13, 
2014). 
 
Dr. Baugh, the DMEPA reviewer, found the proposed container label and prescribing 
information acceptable (see section. (see section 4.7) 
 
Dr. QuynhNhu Nguyen, CDRH Human Factors reviewer, recommended that the 
applicant specify training as a requirement in their Instructions for Use and other device 
labeling, and ensure that the in-service training guide will be used consistently in the 
training program (see section 4.8).   
 
Dr. Donna Snyder, PMHS reviewer, recommended that the Pediatric Use subsection 
describe what is known and unknown about use of the drug in the pediatric population, 
including limitations of use, and must highlight any differences in efficacy or safety in the 
pediatric population versus the adult population.  PMHS supplied labeling recommen-
dations based on recently reviewed lipid and parenteral nutrition products. Intravenous 
fat emulsions (Intralipid) include a boxed warning for a risk of death in neonates related 
to intravascular fat accumulation in the lungs. Intravenous fat emulsions also contain a 
warning for Parenteral Nutrition Associated Liver Disease. Dextrose bundles labeling 
recommends close monitoring in newborns, particularly premature and low birth weight 
infants, to avoid the risk of hypo or hyperglycemia. Because Kabiven and Perikabiven 
will not be approved for use in pediatric patients, information otherwise should be limited 
to Section 8.4, Pediatric Use with appropriate cross-references to Warnings and 
Precautions for the specific risks identified for pediatric patients. 
 
Medical Reviewer’s comments:  This reviewer agrees with the recommendations of the 
various disciplines regarding the label.  These recommendations will be incorporated 
into the label and negotiated with the Applicant.  
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9.3 Advisory Committee Meeting 

None 
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efficacy concerns.  This application refers to these listed drugs.  Before this application 
may be approved, the Agency will need to determine whether Aminosyn II 3.5% 
Injection and Novamine 11.4% Injection were withdrawn for reasons of safety or 
effectiveness.  Since the application will not be approved during this review cycle, the 
Agency’s determination will be deferred to the next review cycle.   
 
On November 4, 2011, the Agency informed the applicant in writing that deficiencies in 
the application preclude discussion of product labeling and postmarketing commitments 
or requirements. 
 
The applicant, APP Pharmaceuticals, LLC, a wholly owned subsidiary of Fresenius Kabi, 
submitted a letter from Fresenius Kabi dated November 11, 2011 granting right of 
reference to NDA 018449.  Therefore, APP no longer needs to rely upon the Agency’s 
finding of safety and effectiveness for Intralipid 20% because they can now reference the 
data in NDA 018449 directly. 
 
Clinical Pharmacology 
 
Formal pharmacokinetic bridging for all active components was not deemed necessary. 
However, to support the inclusion of sodium glycerophosphate, a new molecular entity, 
in the Kabiven and Perikabiven products, the applicant submitted the results of two 
relative bioavailability studies.  Study Glyc-001-CP1 compared phosphate provision from 
equimolar doses (a total of 80 mmol infused over 4 hours) of two different phosphate 
sources (IPhosphate, Hospira, Inc. vs. Glycophos, Fresenius Kabi) in 24 healthy 
volunteers, ages 18-45 years.  The products were infused via peripheral vein.  The 
phosphate content of meals and water was standardized.  The pharmacokinetic profile of 
the two different phosphate sources was found to be similar, though not strictly 
bioequivalent on all parameters.  
 
Study KABI-003-CP1 explored the relative bioavailability of phosphate provision from 
organic sodium glycerophosphate administered alone compared to administration as a 
component of Perikabiven in 10 healthy volunteers, ages 18-45 years.  Equimolar 
amounts of phosphate were provided as either Perikabiven (0.101 mmol phosphate/13.3 
mL Perikabiven/kg body weight) or as Glycophos (0.101 mmol Glycophos/13.3 mL 
NaCl/kg body weight).  The products were infused over 8 hours.  No significant 
differences in serum phosphate levels were observed when sodium glycerophosphate was 
given alone or as a component of Perikabiven.  Results from this study however were not 
considered supportive due to confounding by the contribution of phosphate from food 
sources that exceeded study drug doses. 
 
Efficacy 
 
Results from ten randomized and one open-label clinical trial conducted in adult patients 
requiring parenteral nutrition were submitted in support of the efficacy of Kabiven and 
Perikabiven.  These trials were of short duration (7 days) with the exception of one trial 
which was 4 weeks in duration.  None of the Perikabiven trials administered the product 
via central vein.  None of the active comparator products in these trials have been 
approved for use in the US, and only three trials were designed with pre-defined analyses 
of efficacy.  Nonetheless, laboratory assessments in patients receiving Kabiven products 
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When developing the appropriate human factors studies, consideration should be given to 
the following: 
 

a. Devices and Labeling Used and Training Provided 
 
The  bags used in human factors studies should represent the final design and 
include instructions for use or any other labeling materials.  The training provided to 
study participants should approximate the training that actual end users will receive.  
Participants should assess the clarity of the instructions for use and the applicant should 
assess the extent to which the instructions support safe and effective use of the  
bag.  Study results demonstrating effectiveness of the training provided and instructions 
for use should be analyzed separately from the results of use performance. 
 

b. User Tasks 
 

The rationale for which user tasks will be included should be provided, and how many 
trials each participant would need to complete to adequately assess user performance. 
The tasks should be prioritized to reflect the relative magnitude and severity of the 
potential impact of inadequate task performance on the safety of the device and the user. 
 

c. Use Environment and Conditions 
 

Human factors studies should be conducted in an environment that includes or simulates 
all key aspects of the real-world environments in which  bags would be used.  
Identification of potentially challenging use conditions should be anticipated, and use of 
the bags under such conditions should be evaluated.  The applicant should describe the 
testing environment and realism of the simulated use and justify their appropriateness for 
use in human factors studies.  
 

d. Study Participants 
 

For devices that are intended to be marketed in the US, human factors studies should be 
conducted in the US with (American) English speaking participants.  A minimum of 15 
participants from each major user group should be tested.  Participants should be 
representative of the intended end-user populations.  If users with distinctly different 
characteristics (e.g., skill sets or experience levels) will use the bags, you should include 
15 from each distinct group.  A rationale that supports that these groups are 
representative of the overall population of users for the device should be provided. 
Participants should not be the applicant’s own employees, or those that have been 
exposed to the device prior to the testing. 
 

e. Data Collection 
 

Data collected and analyzed in human factors studies should be described in terms of how 
they support the claim that the device can be used safely and effectively by the indicated 
users.  Both empirical and qualitative data will be needed. 
 
Empirical Data.  Participants should be given an opportunity to use the device 
independently and in as realistic a manner as possible, without guidance, coaching, praise 
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or critique from the test faciltator/moderator.  Data regarding the successful or failed 
performance of key tasks should be measured directly rather than by soliciting participant 
opinions.  Observation of participant behavior during the study will also permit 
assessment of participants' adherence to protocol and proper technique, and of any errors 
or problems that occur. 
 
Qualitative Data.  At the conclusion of the study, participants should be asked open-
ended questions, such as, "Did you have any difficulty using this device?” “If so, can you 
tell me about that?”  The questions should explore performance of each critical task 
involved in the use of the device and any problems encountered.  Since the labeling and 
instructions for use are considered part of the user interface for the device, the questions 
should cover those components as well.  The analysis of performance and subjective data 
should be directed toward understanding user performance and, particularly, task failures. 
The analysis should determine the nature of failures, the causes of failures, and the 
clinical impact.  Every participant who experiences a "failure" (does something that 
would have led to harm under actual conditions of use), should be interviewed about that 
failure to determine the cause of the failure from the perspective of the participant. 
 

f. Protocol Review 
 

CDRH offers to review human factors study protocols to ensure that the study(ies) align 
with published guidance.  
 
Product Quality  
 
Heavy metal content.  The potential for heavy metal contamination of components in 
parenteral nutrition products during manufacturing exists.  Although heavy metal content 
was monitored for individual drug substances per USP, there was no test acceptance 
criterion provided for the individual chambers or for the admixed final drug product.  
Since the volume of product administered is large (  to 2556 mL per 24 hours), the 
potential exists for exposure to heavy metal levels that exceed daily allowable limits.  In 
addition, patients receiving parenteral nutrition often have comorbidities (e.g., acid base 
imbalance, cardiac or pulmonary disease, renal or hepatic impairment) and may be less 
tolerant of higher-than-recommended heavy metal exposures if they exist.   
 
On September 29, 2011, the applicant was requested to provide information for Kabiven 
and Perikabiven on the levels of chromium, manganese, arsenic, cadmium, lead, mercury, 
copper, selenium, and zinc in each chamber of the 3-chamber bag.  Three batches each of 
drug product will need to be assessed.2  In the complete response letter, the applicant will 
be further requested to control the daily intake of these metals by developing 
specifications and acceptance criteria for the levels of heavy metals contained in each 
chamber. 
 

                                                           
2 On September 30, 2011, the Agency requested all manufacturers of total parenteral nutrition products to 
provide information on the levels of chromium, manganese, arsenic, cadmium, lead, mercury, copper, 
selenium, and zinc in three batches of each manufactured product.  For multiple chamber products, the 
levels of these metals in each chamber would need to be reported.  The manufacturers were also notified 
that the Agency had created a DARRTS Tracked Safety Issue to track the matter.  
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Applicant’s rationale for the three-in-one products: 
The Applicant stated that the proposed products were designed to provide “all in one” total 
nutrient admixtures for PN for the following advantages: 

• Reduced manipulation of bags and lines thereby minimizes risk of contamination. 
• Reduced osmolarity of compounded mixture in Perikabiven permits its peripheral 

administration.  
• A three-in-one product facilitates delivery and storage (particularly for patients on home 

parenteral nutrition) and is more cost effective with respect to preparation, handling and 
delivery.  It is also less intimidating for patients and encourages patient mobility.  
Further, it facilitates pharmacy records.  Additionally, labeling of bags ensures that 
medical and nursing attendants can easily confirm the precise composition of infused 
nutrients. 

• Provision of energy as dextrose and fat enhances utilization compared to single energy 
regimens and minimizes risks of fluid overload, hypercapnia and hepatic accumulation of 
triglycerides. 

 
Dr. Karyn Berry commented that the Applicant’s drug development program did not evaluate 
risk of contamination, compliance, convenience or cost effectiveness of Kabiven/Perikabiven 
therapy over existing PN therapies. 

2.3 Review Disciplines  
 
The review disciplines that have provided written review documents are listed below: 

 Clinical Pharmacology Review by Sandhya Apparaju/Sue-Chih Lee dated September 28, 
2011 

 ONDQA CMC Review by Tarun Mehta/Moo Jhong Rhee dated September 28 and 
November 8, 2011 

 Product Quality Microbiology Review by Denise Miller/James McVey dated September 21, 
2011 

 CDRH Consult review by Nikhil Thakur/Jaqueline Ryan dated August 16, 2011 (in 
DARRTS on September 2, 2011) 

 ONDQA Tertiary Review by Terrance Ocheltree dated November 8, 2011 
 Pharm/Tox Review by B. Emmanuel Akinshola/Sushanta Chakder dated October 28, 2011 
 Pharm/Tox Supervisory Memorandum by Sushanta Chakder dated November 8, 2011 
 Clinical Review by Karyn Berry/Ruyi He dated November 15, 2011 
 PMHS Review by Laurie Conklin/Hari Sachs/Lisa Mathis dated September 6, 2011 
 OSI Report by Xikui Chen//Martin Yau/ Sam Haidar dated August 15, 2011 
 DMEPA Proprietary Name review by Cathy A. Miller/Zachary Oleszczuk/Carol Haolquist 

dated November 10, 2011 
 OPDP memorandum by Kathleen Klemm/Twyla Thompson/Lisa Hubbard/Shefali Doshi 

dated October 13, 2011 
This memorandum summarizes selected information from the review documents, with primary 
emphasis on the issues emerged during the review.  The individual reviews should be consulted 
for more specific details of the application.  

Reference ID: 3047445







CDTL Memo ● NDA 200-656 ● Kabiven, Perikabiven ● APP Pharmacetuicals 

 11  

FDA agreed that a -month expiration dating period may be acceptable, but only if the 
Applicant conducts a refrigeration study. The study should be conducted with stability batches 
that contain relatively high levels of particulate matter but are still within specification limits. 
Also, the study should be conducted in the same manner as the refrigeration study that was 
conducted to support the recommendation for refrigerated storage in the proposed labeling. The 
Applicant agreed to conduct the study and the results will be submitted in an amendment for 
FDA review.  It is expected that this data will be reviewed in the next review cycle. 
 
In the telecon, FDA also agreed that shelf life may be extended to 24 months if the stability 
studies demonstrate conformance to all specification requirements over 24 months at the 
proposed storage conditions. FDA also recommended that the stoppers be tested for  levels 
and limits for  content be added to the stopper specification, once acceptable levels are 
established.  The Applicant agreed to provide a certificate of analysis (CoA) from the stopper 
supplier in the NDA along with an explanation of how the process for manufacturing stopper is 
optimized. 
 
Sterility: 
A Product Quality Microbiology review was conducted by Denise Miller.  Ms. Miller found no 
microbiology deficiencies.  
 
The proposed product is sterilized by .  The 
Microbiology reviewer reviewed studies conducted to support the integrity of the container 
closure system.  Microbial challenge revealed no bacterial growth in any of the challenged bags. 
All positive controls were positive for growth, negative controls were negative for growth and 
growth promotion was valid.  Endotoxin specification did not exceed the endotoxin exposure 
limit for the maximum recommended dosage of this product for adults.  Regarding stability data, 
all exhibit lots for each of the drug products completed stability testing through  months with 
no failures reported.  The Applicant also submitted additional supportive lots that had each 
completed 24 months of stability to support a 24 month expiry.  No failures were reported for 
these lots.  
 
C.  THREE-CHAMBER BAG 
 
ONDQA and DGIEP requested a review of the proposed products by CDRH.  The CDRH 
reviewer, Nikhil Thakur, reviewed the packaging system with respect to (1) Device performance, 
(2) Biocompatibility testing and (3) Human Factors. 
 
Device Performance: 
The CDRH reviewer stated that it is unclear whether the Applicant adequately addressed 
concerns regarding the safety and effectiveness of the  packaging.  CDRH has the 
following concerns: 
 
a)  The Applicant’s tests to demonstrate  packaging’s resistance to temperature, pressure 
and leakage appear inadequate.  Per the CDRH reviewer it is unclear whether altitude was 
accounted for as part of the testing regimen.  The Applicant will need to perform tests to evaluate 
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safety assessment for the heavy metals was not possible due to a lack of adequate information.  
No information request by Pharm/Tox is planned as the issue with heavy metals will be resolved 
through a CMC approach. 
 
Sodium glycerophosphate:   
 
The applicant has submitted adequate nonclinical information comprising of pharmacology 
(including safety pharmacology), pharmacokinetic, single and repeat dose toxicity and 
genotoxicity data to support the safety of sodium glycerophosphate.   
 
The potential cardiovascular adverse effects of sodium glycerophosphate was evaluated in cats 
using a dipeptide/amino acid  solution ( %) containing 20 mmol/L sodium 
glycerophosphate.  Anesthetized cats were administered % solution corresponding 
to 29.4 mg/kg sodium glycerophosphate for 4 hours without any adverse cardiovascular effects. 
 
Sodium glycerophosphate is hydrolyzed in vivo by nonspecific phosphatases to release 
phosphate.  In vivo PK studies in rats and studies with human plasma showed that sodium 
glycerophosphate is rapidly hydrolyzed to inorganic phosphate and glycerol.  Increased blood 
levels of inorganic phosphate, glycerol and total phosphate, along with increased urinary 
excretion of these substances following intravenous infusion of DL-glycerol-3-phosphate α-
glycerophosphate) in rats suggest an intravascular hydrolysis of this compound. 
 
The single and repeat dose toxicity studies are summarized in Table 4.  Sodium 
glycerophosphate was well-tolerated following IV administration at doses higher than that to be 
administered at the maximum recommended dose of Kabiven or Perikabiven.  Longer-term oral 
toxicity studies with high doses provide further support for the safety of sodium 
glycerophosphate.   
 
Table 4: Single and repeat dose nonclinical toxicity studies 
Species 
Studied 

Route of 
Admin. 

Treatment Duration Findings 

Rats IV  
 

Single dose LD50: 3800 mg/kg (α-glycerophosphate); 
           3400 mg/kg (β –glycerophosphate) 

Rats IV  Dipeptide amino acid 
solution containing sodium 
glycerophosphate at 20 mg/kg/hour 
over 20 hours 

No any adverse clinical signs 
or any morphological evidence of any 
organ toxicity 

Rats IV 
 

Sodium glycerophosphate at the 
maximum recommended daily 
clinical dose for 13 weeks 

No any adverse clinical signs or evidence 
of organ toxicity 

Dogs IV 
 

648 mg/kg/day x 5 days 
(The dose is 13-fold the maximum 
recommended daily clinical dose) 

Sodium glycerophosphate at the 
administered dose was well-tolerated 
without any significant adverse effects 

Dogs IV 
 

Sodium α -glycerophosphate (1000 
mg/kg twice daily for 14 days)   
                      or 
Sodium β-glycerophosphate (500 
mg/kg/day for 14 days)  

Well-tolerated without any signs of 
toxicity 

Dogs IV  Dipeptide amino acid 
solution containing sodium 

No any adverse clinical signs 
or any morphological evidence of any 
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 and Intralipid 20%. The safety assessment for the potential migrants, leachables, 
extractables and the  ( ) appears to be adequate. 
 
4.1  Final Recommendation 
 
The final recommendation by the Nonclinical Pharmacology/Toxicology discipline is Approval. 

5. Clinical Pharmacology/Biopharmaceutics  
 
Clinical pharmacology data were reviewed by Dr. Sandhya Apparaju.  Please refer to her review 
for detailed information. 
 
Overall Conclusion: 
The application is acceptable from a clinical pharmacology perspective. 
 
Bioavailability studies: 
To support the proposed switch from inorganic phosphate to organic phosphate source, the 
Applicant provided results from two relative bioavailability studies.  Note that sodium 
glycerophosphate is utilized in these formulations as one source of phosphate (approximately 

% of total phosphate).  The egg phospholipids used as  
formulation provides another ~ % of phosphate. 
 
A formal pharmacokinetic bridging for other active components was not necessary. For active 
ingredients in solution (e.g. amino acids, dextrose and electrolytes), bioavailability studies are 
generally not required. The lipid component for intravenous infusion in Kabiven and  

 is exactly the same as in intralipid 20% that has been approved in the U.S since 1981.  
In the clinical setting, individual parenteral products are often co-administered to meet total 
nutritional requirements. Intralipid® 20% for example, can be infused into the same central or 
peripheral vein as carbohydrate/amino acids solutions by means of a y-connector near the 
infusion site. This allows for mixing of the emulsion immediately before entering the vein. Thus, 
the proposed 3-chamber presentation of Kabiven and Perikabiven formulations appears to 
provide all-in-one parenteral nutrition without other significant changes to the treatment 
paradigm itself.  The differences in electrolytes will be a clinical judgment. The potential effect 
of the new organic phosphate source on the globule size in the lipid emulsion are addressed by 
the ONDQA CMC discipline.  
 
Study Glyc-001-CP1:  This was a single-centre, double-blind, randomized, two-treatment, two 
sequence, active-controlled phase 1 study to evaluate phosphate from glycerophosphate 
(Glycophos®; 20 mmol/h for 4 h; Fresenius Kabi, Norway) versus sodium phosphates 
(IPhosphates; 20 mmol/h for 4 h; Hospira, Inc, USA) in 24 healthy subjects, 18-45 years of 
age.  Drugs were administered into a peripheral vein in the forearm. On Days 1 and 2 of each 
treatment period, baseline PK blood profiles were obtained. Drugs were infused on day 3. The 
two treatment periods were separated by washout duration of 7 days.  
 
In this study the phosphate content of meals and water was standardized.  No food was provided 
prior to and during infusion. The estimated total daily oral intake of phosphorus from food 
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sources during this study per sponsor was ~ 1.1 g (35 mmol from lunch, snack and dinner 
provided at the end of infusion, 4h and 8h post-infusion, respectively).  This corresponds to ~ 
44% of the total intravenously infused dosage of phosphate (80 mmol). All subjects received the 
same standardized meals on days 1, 2 and 3 of the study, where days 1 and 2 were used for 24- 
hour baseline phosphate measurements, while test or reference drug infusions were administered 
on day 3. Baseline phosphate data was comparable for the test (Glycophos) and reference 
(inorganic I-Phosphate) groups in this study.  Since on these baseline days subjects received the 
same phosphate-standardized diet, correcting the phosphate data from the study for baseline is 
more likely to correspond to contributions from drug sources alone. Regardless, study results 
should not be used from an absolute sense, as the use of supra-therapeutic doses of phosphate 
sources (80 mmol) as well as potential for additional phosphate intake from food sources makes 
it a less reliable measure for assessing absolute exposures. However, information regarding the 
relative performance of the two formulations with respect to phosphate provision can still be 
useful.   
 
Table 5-A shows the serum phosphate PK parameters for the two treatments.  For baseline-
corrected data (AUC0-24h,bc in Table 5-A, and AUCbc in Table 5-B), the organic phosphate 
source (Glycophos) resulted in lower AUC than the inorganic phosphate source (I-Phospate).  
The relative bioavailablity was approximately 80% with a 90% confidence interval of 71% - 
92%.  Similar results were obtained based on urine data with a mean ratio of 84% (90% CI: 
78-91%) (Table 6).     
 
Relative bioavailability data in serum and urine samples suggest a phosphate provision of 
approximately 80% (Tables 5-B and 6), and in general support the inclusion of the organic 
source for phosphate provision.  Analytical issues pertaining to suboptimal use of calibrators and 
QC samples in the assay identified by DBGC were taken into consideration and study data were 
viewed only in relative terms and not in absolute terms to provide a rough estimate of relative 
BA. This is considered acceptable because in clinical practice patients will be checked regularly 
for serum electrolytes and remedial actions will be taken to adjust the level as needed.  
Furthermore, compared to this study which employed supratherapeutic doses of the drugs, the 
differences in absolute serum phosphate levels would be smaller when clinically relevant doses 
are administered.  
 
Table 5-A:  Pharmacokinetic parameters of serum phosphate from Glycophos vs. I-Phosphate 
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Table 5-B:  Statistical analysis for serum phosphate data  

 
 
 
 Table 6:  Statistical analysis for urine phosphate data 

 
 
 
Study KABI-003-CP1: A second study KABI-003-CP1 explored relative bioavailability of 
phosphate provision from the organic sodium glycerophosphate administered alone, versus when 
it is administered as part of the complete PN formulation containing  total active components.  
Results from this study will not be considered as supportive information for this NDA, as the 
resultant phosphate data was heavily confounded by the contribution of phosphate from food 
sources that even exceeded study drug dose in mmol units.   
 
NOTE: The bioanalysis of the bioavailability study data was not conducted by , 

. 
 
5.1   Final Recommendation 
 
The final recommendation by the Clinical Pharmacology discipline is approval. 

6. Clinical Microbiology 
N/A 

7. Clinical - Efficacy 
The clinical efficacy information was reviewed by Dr. Karyn Berry and no deficiencies were 
identified.  Please refer to her review for further details. 
 
The applicant proposes to demonstrate the efficacy of Kabiven and Perikabiven by referencing 
prior findings by the FDA for Intralipid 20% (NDA 018449 and NDA 020248), and Novamine 
11.4% (NDA 017957), to support this application.  In addition, the Applicant also refers to 
another two products with respect to levels of dextrose and electrolytes: the approved 2-CB 
products Aminosyn II with electrolytes in dextrose with calcium (NDA 019683) and CliniMix E 
sulfite free with electrolytes in dextrose with calcium (NDA 20678).   
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7.1   Final Recommendation 
 
The clinical efficacy information has been reviewed by Dr. Karyn Berry and no approval issues 
have been identified although the use of Perikabiven for central administration is questioned.   

8. Clinical - Safety 
 
The clinical safety information was reviewed by Dr. Karyn Berry.  Please refer to her review for 
further details. 
 
Overall Conclusion:   
The identified clinical deficiencies include:  1) inadequate data on the amount of heavy metals in 
each compartment of the 3-chamber bag and the total amount of heavy metals for the proposed 
products and 2) insufficient data to  

 
 
Clinical trial safety results submitted in the NDA: 
Dr. Berry examined safety results from 7 Kabiven clinical trials (Appendix II, Table A6), and 4 
Perikabiven clinical trials (Appendix II, Table A7) and the 2 bioavailaiblity studies.   
 
Bioavailaiblity studies:  
In study Glyc-001-CP1, A total of 15 (60%) subjects reported at least one TEAE with a total of 
28 TEAEs reported during and following administration of the drug products.  Nine (36%) 
subjects reported 12 TEAEs for the treatment with Glycophos® (an organic phosphate) and 11 
(44%) subjects reported 16 TEAEs for the treatment with I-phosphate (an inorganic phosphate).   
Note that this study use phosphate doses much higher than the intended clinical use dose.  The 
Investigator considered 6 TEAEs reported by 4 subjects as related to Glycophos®, and 10 
TEAEs, reported by 5 (20%) subjects as related to I-Phosphate. All episodes of hypocalcaemia 
were considered by the Investigator to be of mild intensity and the only TEAE considered to be 
related to the drug product. No severe TEAE occurred. None of the subjects died, no serious and 
no significant AE occurred, and none of the subjects were withdrawn due to a TEAE. 
In study KABI-003-CP1:  There are no TEAEs reported for the Perikabiven treatment. 
 
Clinical trials:   
These were small trials with the number of subjects ranging from 23 to 53 in each study.  A total 
of 145 subjects received Kabiven, 93 subjects received Perikabiven and ten (10) healthy subjects 
received Perikabiven.  The demographic make-up was adequate for both the Kabiven and 
Perikabiven clinical trials.  There were no major demographic differences between treatment 
groups in those trials.  Safety analyses were based on treatment emergent AEs (TEAEs), 
laboratory assessments and vital signs. 
 
No deaths related to Kabiven or Perikabiven were reported by the Applicant.  The incidence of 
AEs was similar between treatment groups in both the Kabiven and Perikabiven trials (Tables 
7-A and 8-A).  Adverse events observed in the clinical trials were similar to AEs listed in the 
Package Inserts of the RLDs, such as nausea, vomiting and pyrexia (Tables 7-B and 8-B).    
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Products (DGIEP) and the Division of Medication Error Prevention and Analysis (DMEPA) had 
concerns about the Applicant’s proposed nomenclature plan for these two products. While 
DMEPA found the proposed name ‘Kabiven’ acceptable from a safety and promotional aspect, 
both DMEPA and DGIEP had concerns about the proposed name ‘ ’ because 
of the misleading nature of the  for a product that can be administered 
peripherally or centrally, along with potential confusion that could lead to wrong route 
medication errors.  The Applicant’s alternate proposal included the use of the  
for the product that could be administered centrally only. However, DMEPA and DGIEP had 
similar concerns about this proposal due to the potential for confusion that could occur if the 

 was inadvertently omitted and the name confusion lead to wrong route of 
administration medication errors.   
 
On September 1, 2011, the Applicant was notified of the above concerns through a 
teleconference and agreed to withdraw the proprietary name request for the name pairs 
‘Kabiven’ and ‘ ’ and consider another name pair that included ‘Kabiven’, and 
an alternate name that does not include  
 
On September 7, 2011, the Applicant submitted an amendment to NDA 200656, requesting the 
review of the proposed name pair ‘Kabiven’ for the central administration only product, and 
‘Perikabiven’ for the central and peripheral administration product. 
 
The Office of Prescription Drug Promotion (OPDP) determined the proposed names are 
acceptable from a promotional perspective.  DMEPA and DGIEP concurred with the findings of 
OPDP’s promotional assessment of the proposed name.  DMEPA believes that the proposed 
nomenclature plan for the two proposed products provides orthographic and phonetic 
differentiation between the two products and no USAN stems are present within these 
proprietary names. However, given the similarities in the products (TPN products) and proposed 
packaging (similarly sized volume bags with the same trade dress features on the outer package 
and bag), DMEPA believes that distinction between these two products will also need to be 
provided through strong labels and labeling features, including packaging differentiation 
between Kabiven and Perikabiven, to provide distinction during all phases of the medication use 
cycle. DMEPA will review proposed labels and labeling for this NDA in a separate OSE Review 
and provide recommendations that address the concerns about the needed product differentiation 
between Kabiven and Perikabiven. 

12.2   Physician Labeling / Medication Guide / Carton and Container Labeling 
 
Labeling will be discussed and communicated to the Applicant at the next review cycle. 
 
OPDP did not conduct a labeling review during this review cycle and requested that DGIEP 
submit a new consult request during the next review cycle. 
 

13. Risk Benefit Assessment/Recommendations 
 
Dr. Karyn Berry performed a risk/benefit assessment as laid out in her review. 
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As new formulations of currently approved PN products, Kabiven and Perikabiven do not fill an 
unmet medical need.  Although the Applicant proposes advantages of these products such as 
convenience of use, there is no clinical data to suggest that these products offer a therapeutic 
advantage over existing PN products that are approved for use in adults.   
 
On the other hand, there are concerns regarding the lack of controls over heavy metal contents in 
the proposed products as described below.   
 
The presence of heavy metals in PN can have significant adverse effects on organs and tissues, 
such as nephropathy (associated with excess chromium) and neurotoxicity and hepatotoxicity 
(associated with manganese) (Buchman A, et al, 2001).  Over the years, there have been 
numerous reports in the literature regarding the presence of heavy metals in PN products (Leung 
F, et al 1995; Greene HL et al, 1988).  The concern of clinicians is that some of these heavy 
metals are considered essential trace elements, such as zinc, copper, chromium and manganese 
and are commonly added to PN (Bemer Y, 1989).  Studies have demonstrated that trace elements 
are often present in significant concentrations in components of PN.  The concentrations may 
vary markedly among solutions from different manufacturers and from different lots.  Inadequate 
data concerning baseline levels of these heavy metals in PN products creates the potential for 
toxicity.  Populations especially at risk for heavy metal toxicity include patients on long term PN 
use, pediatrics patients, renal and hepatic impairment patients.   
 
Heavy metals in the proposed product was monitored only for individual drug substances.  The 
Applicant did not assess the individual chambers or the whole mixed product for heavy metals.  
Since the drug product daily dose is very large (  mL to 2556 mL) the cumulative amounts of 
heavy metals in the products may surpass daily allowable limits.  Therefore, the Applicant 
should test the amount of heavy metals in each compartment of the 3-CB and the total amount of 
heavy metals when the compartments are mixed together.  Based on these results, appropriate 
limits of the various heavy metals present need to be determined and added to the product 
specifications. 
 
Conclusion:  Given the availability of alternative products for PN and the concerns about the 
need to assess heavy metals in the proposed products, at this time, the safety risks of treatment 
with these products outweigh the benefits. 
 

References: 
Buchman, A, Neely M, Grossie B, Truong L.  Organ heavy metal accumulation during parenteral nutrition is 
associated with pathologic abnormalities in rats.  Nutrition 17: 600-606, 2001. 
 
Leung F. Trace elements in parenteral micronutrition. Clinical Biochemistry 1995; 28(6):561-566. 
 
Greene HL, Hambridge KM, Schanler R, Tsang RC. Guidelines for the use of vitamins, trace elements, 
calcium, magnesium, and phosphorous in infants and children receiving total parenteral nutrition: report of the 
Subcommittee on Pediatric Parenteral Nutrient Requirements from the Committee on Clinical Practice Issues of 
the American Society for Clinical Nutrition. American Journal of Clinical Nutrition 1988; 48:1324-42. 
 
Berner Y, Shuler TR, Nielsen FH.  Selected ultatrace elements in total parenteral nutrition solutions.  America 
Journal of Clinical Nutrition 1989;50:1079-83. 
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13.1 Recommended Regulatory Action 
 
There are deficiencies identified by several review disciplines, including clinical, CMC, and 
CDRH.  As CDTL, I concur with the Complete Response recommendation.   

13.2 Recommendation for Postmarketing Risk Evaluation and Mitigation 
Strategy Requirements (REMS) 

To be evaluated during the next review cycle. 

13.3 Recommendation for Postmarketing Required Pediatric Studies 
To be evaluated during the next review cycle. 
 

13.4 Recommendation for other Postmarketing Study Requirements (PMRs) 
To be evaluated during the next review cycle. 

 

13.5 Recommendation for Postmarketing Study Commitments (PMCs) 
To be evaluated during the next review cycle. 
 

13.6 Recommended Comments to Applicant   
 
The following deficiencies should be communicated to the Applicant. 
 
The following deficiencies pertains to Chemistry, manufacturing and controls: 
 
1. The applicant has not provided adequate controls for the heavy metals in the drug product. 

Due to the large volumes of the drug product to be infused into patients, it is deemed critical 
to control the amount of daily intake of the heavy metals. They should be adequately 
controlled by the specification with proper method and adequate acceptance criteria. 
Additional data is needed from the Applicant which specifies the amount of heavy metals in 
each compartment of the three chamber bag.  The Applicant will need to assess both Kabiven 
and Perikabiven for levels of the following metals:  arsenic, cadmium, lead, mercury, 
chromium, copper, manganese, selenium and zinc.  The data will need to show the levels of 
each of the above metals in 3 batches of the each product, with the information reported as 
parts per million (ppm).  Batches selected for testing should not be successively 
manufactured batches; batches from ongoing stability studies would be appropriate for this 
purpose. For multiple package sizes manufactured from a common batch, data for only one 
package size will need to be reported. 

 
2. DMF  is not acceptable. 
 
3. In view of the recently revealed stability issue with particulate matter for the proposed 

product, additional refrigeration studies should be conducted for the expiry dating of the 
products.  
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after the contents are mixed. It is conceivable that this septum would be penetrated multiple 
times prior to beginning the infusion. Also, it is unclear whether the 23 gauge needle will 
adequately test the non-coring nature of the septum at the injection point. You should: 
a. Clarify whether the injection point could be penetrated multiple times, and if so, modify the 
test to account for multiple punctures, prior to testing the bag for leakage. 
b. Test the injection point leakage after the septum is punctured with a 19 or 21 gauge needle, as 
we believe this is more representative of an extreme needle size for penetrating the injection 
point septum. 
 
Human Factors 
4. Regarding Human Factors testing, you should perform a risk assessment to identify the use-
related risks associated with their device, and demonstrate that these risks are no different than 
the usual risks that clinicians face when delivering drug product through other IV bags, to ensure 
that there are no unique risks associated with using the  bag. Based on this use-related 
risk assessment, you will have a better idea of the extent to which simulated use testing is 
required. You should review FDA’s Guidance Medical Device Use-Safety: Incorporating Human 
Factors Engineering into Risk Management (July 18, 2000), when developing the appropriate 
Human Factors studies. 
 
If you identify use-related risk associated with the use of the  bag, you should 
conduct Human Factors testing as outlined in CDRH’s Guidance (referenced above). 
When performing this testing, you should consider the following: 
 

a.   Devices and Labeling Used and Training 
For design validation, the devices used in your testing should represent the final design, 
which includes instructions for use, or any other labeling materials.   
 
The training you provide to your test participants should approximate the training that 
your actual end users will receive. Please describe the training you plan to provide in 
your validation study and how it corresponds to realistic training levels. 
 
Your participants should assess the clarity of the instructions for use and you should 
assess the extent to which the instructions support safe and effective use of your device. 
If any of the other labeling (e.g., packaging, inserts) is critical to use, include them in 
your validation testing as well. You may include these assessments in your validation 
testing or conduct them in a separate study. 
 
If you decide to include the assessment of clarity of instructions for use and training as 
part of the validation study, FDA expects that the results demonstrating effectiveness of 
your training and instructions for use are analyzed separately from the results of use 
performance. 
 

b.   User Tasks and Use-Related Risks Analysis 
FDA expects to see a clear description of how you determined which user tasks would be 
included in the testing and how many trials each participant would complete. In order to 
adequately assess user performance and safety, the tasks selected for testing should be 
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derived from the results of a comprehensive assessment of use-related hazards and risks 
that consider all functions of the device. The tasks should be prioritized to reflect the 
relative magnitude and severity of the potential impact of inadequate task performance on 
the safety of the device and the user. 
 
Provide a use-related risk analysis, describe and provide a rationale for the tasks you 
include in your testing and their relative priority. Also, describe all activities in which 
your test participants will engage during the test. 
 

c.   Use Environment and Conditions 
You should conduct your validation testing in an environment that includes or simulates 
all key aspects of the real-world environments in which you anticipate your device would 
be used. 
 
Identification of potentially challenging use conditions should be derived through 
analyses of use hazards prior to conducting validation testing and aspects of use that can 
be reasonably anticipated, such as use with gloves or wet fingers, dim lighting, noisy 
situations, etc., should be included in your testing.  Evaluate use of your device under 
whatever conditions you identify as potentially occurring and hazardous. 
Describe the testing environment and realism of the simulated use in sufficient detail for 
us and justify how they were appropriate for validation testing. 
 

d.   Study Participants 
FDA expects you to test a minimum of 15 participants from each major user group for 
validation of device use. Your test participants should be representative of your intended 
end-user populations, as described in your indications for use statement. If users with 
distinctly different characteristics (e.g., age ranges, skill sets, or experience levels, level 
of disabilities/impairments) will use your device, you should include 15 from each 
distinct group. 
 
For devices that are intended to be marketed within the United States (US), FDA expects 
that the human factors testing would be conducted in the US with (American) English 
speaking participants. 
 
Regardless of the number of groups you test, please provide a rationale that these groups 
are representative of the overall population of users for your device.  Note that study 
participants should not be your own employees, or those that have been exposed to the 
products prior to the testing. 
 

e.   Data Collection 
Any data collected and analyzed in a validation study should be described in terms of 
how it supports the safety case claim that your device can be used safely and effectively 
by the indicated users. FDA expects you to collect both empirical and qualitative data in a 
design validation study. 
 

Reference ID: 3047445















---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

SUE CHIH H LEE
11/18/2011

Reference ID: 3047445









Clinical Review 
Karyn L. Berry, MD, MPH  
NDA 200656 
Kabiven  and   
 

4 

Table of Contents 

1 RECOMMENDATIONS/RISK BENEFIT ASSESSMENT....................................... 10 

1.1 Recommendation on Regulatory Action ........................................................... 11 
1.2 Risk Benefit Assessment.................................................................................. 12 
1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies . 13 
1.4 Recommendations for Postmarket Requirements and Commitments .............. 13 

2 INTRODUCTION AND REGULATORY BACKGROUND ...................................... 13 

2.1 Product Information .......................................................................................... 15 
2.2 Tables of Currently Available Treatments for Proposed Indications ................. 26 
2.3 Availability of Proposed Active Ingredient in the United States ........................ 27 
2.4 Important Safety Issues With Consideration to Related Drugs......................... 28 
2.5 Summary of Presubmission Regulatory Activity Related to Submission .......... 31 
2.6 Other Relevant Background Information .......................................................... 33 

3 ETHICS AND GOOD CLINICAL PRACTICES....................................................... 34 

3.1 Submission Quality and Integrity ...................................................................... 34 
3.2 Compliance with Good Clinical Practices ......................................................... 34 
3.3 Financial Disclosures........................................................................................ 34 

4 SIGNIFICANT EFFICACY/SAFETY ISSUES RELATED TO OTHER REVIEW 
DISCIPLINES ......................................................................................................... 35 

4.1 Chemistry Manufacturing and Controls ............................................................ 35 
4.2 Clinical Microbiology......................................................................................... 36 
4.3 Preclinical Pharmacology/Toxicology ............................................................... 37 
4.4 Clinical Pharmacology ...................................................................................... 37 

4.4.1 Mechanism of Action.................................................................................. 38 
4.4.2 Pharmacodynamics.................................................................................... 38 
4.4.3 Pharmacokinetics....................................................................................... 38 

5 SOURCES OF CLINICAL DATA............................................................................ 40 

5.1 Tables of Studies/Clinical Trials ....................................................................... 40 
5.2 Review Strategy ............................................................................................... 43 
5.3 Discussion of Individual Studies/Clinical Trials................................................. 43 

6 REVIEW OF EFFICACY......................................................................................... 60 

Efficacy Summary...................................................................................................... 60 
6.1 Indication .......................................................................................................... 61 

6.1.1 Methods ..................................................................................................... 62 
6.1.2 Demographics............................................................................................ 62 
6.1.3 Subject Disposition..................................................................................... 62 
6.1.4 Analysis of Primary Endpoint(s) ................................................................. 62 
6.1.5 Analysis of Secondary Endpoints(s) .......................................................... 66 

Reference ID: 3044686

(b) (4) (b) (4)



Clinical Review 
Karyn L. Berry, MD, MPH  
NDA 200656 
Kabiven  and   
 

5 

6.1.6 Other Endpoints ......................................................................................... 66 
6.1.7 Subpopulations .......................................................................................... 66 
6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations .... 66 
6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects................. 66 
6.1.10 Additional Efficacy Issues/Analyses........................................................... 66 

7 REVIEW OF SAFETY............................................................................................. 67 

Safety Summary ........................................................................................................ 67 
7.1 Methods............................................................................................................ 67 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety ......................................... 67 
7.1.2 Categorization of Adverse Events.............................................................. 67 
7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 

Incidence.................................................................................................... 68 
7.2 Adequacy of Safety Assessments .................................................................... 68 

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of 
Target Populations ..................................................................................... 68 

 Clinical Trials........................................................................... 69 
7.2.2 Explorations for Dose Response................................................................ 70 
7.2.3 Special Animal and/or In Vitro Testing ....................................................... 71 
7.2.4 Routine Clinical Testing ............................................................................. 71 
7.2.5 Metabolic, Clearance, and Interaction Workup .......................................... 71 
7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class .. 71 

7.3 Major Safety Results ........................................................................................ 71 
7.3.1 Deaths........................................................................................................ 71 
7.3.2 Nonfatal Serious Adverse Events .............................................................. 72 
7.3.3 Dropouts and/or Discontinuations .............................................................. 74 
7.3.4 Significant Adverse Events ........................................................................ 74 
7.3.5 Submission Specific Primary Safety Concerns .......................................... 76 

7.4 Supportive Safety Results ................................................................................ 77 
7.4.1 Common Adverse Events .......................................................................... 77 
7.4.2 Laboratory Findings ................................................................................... 80 
7.4.3 Vital Signs .................................................................................................. 87 
7.4.4 Electrocardiograms (ECGs) ....................................................................... 87 
7.4.5 Special Safety Studies/Clinical Trials ......................................................... 87 
7.4.6 Immunogenicity .......................................................................................... 87 

7.5 Other Safety Explorations................................................................................. 87 
7.5.1 Dose Dependency for Adverse Events ...................................................... 88 
7.5.2 Time Dependency for Adverse Events....................................................... 88 
7.5.3 Drug-Demographic Interactions ................................................................. 88 
7.5.4 Drug-Disease Interactions.......................................................................... 88 
7.5.5 Drug-Drug Interactions............................................................................... 88 

7.6 Additional Safety Evaluations ........................................................................... 88 
7.6.1 Human Carcinogenicity .............................................................................. 88 
7.6.2 Human Reproduction and Pregnancy Data................................................ 88 

Reference ID: 3044686

(b) (4) (b) (4)

(b) (4)



Clinical Review 
Karyn L. Berry, MD, MPH  
NDA 200656 
Kabiven  and   
 

6 

7.6.3 Pediatrics and Assessment of Effects on Growth ...................................... 88 
7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound...................... 89 

7.7 Additional Submissions / Safety Issues ............................................................ 90 

8 POSTMARKET EXPERIENCE............................................................................... 91 

APPENDICES............................................................................................................... 99 

9.1 Literature Review/References .......................................................................... 99 
9.2 Labeling Recommendations ........................................................................... 101 
9.3 Advisory Committee Meeting.......................................................................... 101 

 

Reference ID: 3044686

(b) (4) (b) (4)



Clinical Review 
Karyn L. Berry, MD, MPH  
NDA 200656 
Kabiven  and   
 

7 

Table of Tables 

Table 1:  Reference Listed Drugs (RLDs) ..................................................................... 15 
Table 2:  Electrolyte content of proposed products in comparison to recommended daily 

requirements.................................................................................................. 17 
Table 3:  Dosing Information for Kabiven ...................................................................... 21 
Table 4:  List of components in all packaging of Kabiven.............................................. 22 
Table 5:  Dosing Information for ..................................................... 22 
Table 6:  List of components in all packaging sizes of ................... 23 
Table 7:  Kabiven and   Product Composition ................................. 24 
Table 8:  Comparison of Composition of FDA Approved Products with Proposed 

Products......................................................................................................... 25 
Table 9:  Component Concentrations after mixing of Multi-Chamber Bag Products ..... 26 
Table 10:  Commercially Available IV Lipid Emulsions in US ........................................ 26 
Table 11:  Commercially Available Crystalline Amino Acid Solutions............................ 27 
Table 12:  Commercially Available Parenteral Electrolyte Salts .................................... 27 
Table 13:  Predominate sources for heavy metal contamination in total parenteral 

nutrition1......................................................................................................... 29 
Table 14:  Safety Labeling in components of Parenteral nutrition ................................. 29 
Table 15:  Relative Bioavailability Studies..................................................................... 41 
Table 16:  Kabiven Trials............................................................................................... 41 
Table 17:   Trials ............................................................................. 42 
Table 18:  Description  of IV Lipid Emulsion Products used in clinical trials .................. 59 
Table 19:  Kabiven Trials Pooled Demographics and Baseline Characteristics ............ 69 
Table 20:   Trials Pooled Demographics and Baseline Characteristics

....................................................................................................................... 70 
Table 21:  Deaths in Kabiven Pooled Trials .................................................................. 71 
Table 22:  Deaths in  Pooled Trials ................................................. 72 
Table 23:  Kabiven Clinical Trials – Non-fatal SAEs...................................................... 73 
Table 24:   Non-fatal SAEs.............................................................. 74 
Table 25:  Overview of TEAEs in Kabiven Trials........................................................... 75 
Table 26:   - Overview of TEAEs..................................................... 76 
Table 27:  Modified Maddox Scale ................................................................................ 76 
Table 28:  Subjects with a maximum Modified Maddox Scores of 4, 5, or 6 ................. 77 
Table 29:  Treatment Emergent AEs (≥ 3%) by System Organ Class and Preferred 

Term .............................................................................................................. 78 
Table 30:   Clinical Trials Treatment Emergent AEs (≥ 2%) by 

System Organ Class and Preferred Term...................................................... 79 
Table 31:  Shifts in Potassium Values from Baseline to Worst Post-treatment 

assessments.................................................................................................. 81 
Table 32:  Shifts in Calcium Values from Baseline to Worst Post-treatment assessments

....................................................................................................................... 81 
Table 33:  Shifts in Magnesium Values from Baseline to Worst Post-treatment 

assessments.................................................................................................. 82 

Reference ID: 3044686

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



Clinical Review 
Karyn L. Berry, MD, MPH  
NDA 200656 
Kabiven  and   
 

8 

Table 34:  Shifts in Phosphate Values from Baseline to Worst Post-treatment 
assessments.................................................................................................. 82 

Table 35:  Shifts in Glucose Values from Baseline to Worst Post-treatment assessments
....................................................................................................................... 83 

Table 36:  Shifts in Potassium Values from Baseline to Worst Post-treatment 
assessments.................................................................................................. 84 

Table 37: Shifts in Calcium Values from Baseline to Worst Post-treatment assessments
....................................................................................................................... 85 

Table 38:  Shifts in Magnesium Values from Baseline to Worst Post-treatment 
assessments.................................................................................................. 86 

Table 39:  Shifts in Phosphate Values from Baseline to Worst Post-treatment 
assessments.................................................................................................. 86 

Table 40: Shifts in Glucose Values from Baseline to Worst Post-treatment assessments
....................................................................................................................... 87 

Table 41:  TEAEs by subject, system organ class/preferred term, safety population.... 90 
Table 42 :  Patient exposure to Kabiven and ................................. 92 
Table 43:  Tabulation of Subjects (events) reported postmarketing for Kabiven ........... 93 
Table 44:  ADRs from sources other than clinical trials for Kabiven.............................. 94 
Table 45:  Tabulation of Subjects (events) reported postmarketing for  

...................................................................................................... 96 
Table 46:  ADRs from Sources other than clinical trials for ............ 97 
 

Reference ID: 3044686

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)



Clinical Review 
Karyn L. Berry, MD, MPH  
NDA 200656 
Kabiven  and   
 

9 

Table of Figures 

Figure 1:  3 Chamber Bag ............................................................................................. 15 
 

Reference ID: 3044686

(b) (4) (b) (4)









Clinical Review 
Karyn L. Berry, MD, MPH  
NDA 200656 
Kabiven  and   
 

13 

Studies have demonstrated that trace elements are often present in significant 
concentrations in components of PN.1,4  The concentrations may vary markedly among 
solutions from different manufacturers and from different lots.1,4  Inadequate data 
concerning  baseline levels of these heavy metals in PN products creates the potential 
for toxicity.  Populations especially at risk for heavy metal toxicity include patients on 
long term PN use, pediatrics patients, renal and hepatic patients.   
 
Given the availability of alternative products for PN and the concerns about the need to 
assess Kabiven  and  for heavy 
metals, at this time, the safety risks of treatment with these products outweighs the 
benefits. 
 

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies 

Postmarket risk evaluation and marketing will be evaluated during the next review cycle. 
 

1.4 Recommendations for Postmarket Requirements and Commitments 

Postmarket requirements and commitments will be evaluated during the next review 
cycle. 
 

2 Introduction and Regulatory Background 
Parenteral nutrition (PN) is the provision of intravenous nutrients to patients whose 
gastroinstestinal (GI) tract is not functioning or cannot be accessed.  PN may also be 
administered to patients whose nutritional needs cannot be met with oral diets or enteral 
tube feedings alone.  The nutritional components of PN include crystalline amino acids, 
dextrose, fat emulsion, sterile water for injection, electrolytes, vitamins and minerals, 
administered intravenously.  There are two types of PN admixtures.  These are 1) 2-in-1 
formulations which are mixtures of dextrose, amino acids, sterile water for injection, 
electrolytes, vitamins and minerals. Intravenous fat emulsion (IVFE) is administered 
separately and 2)  3-in-1 or all-in-one formulations which contain IVFE in the same 
container with dextrose, amino acids, sterile water for injection, electrolytes, vitamins 
and minerals.5   
 
PN can either be administered via peripheral venous infusion (PPN) or through a central 
vein (CPN).  The components of PN determine its osmolarity and infusion route.  PPN 
has a similar composition as CPN, but lower concentrations of nutrient components to 
allow for peripheral administration.  PPN has a lower final dextrose concentration, 
between 5% to 12.5%, than CPN.  To decrease the risk of thrombophlebitits in PPN, the 
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osmolarity is generally less than 900 mOsm/L and calcium and potassium 
concentrations are lower.5 
 
The applicant proposes to demonstrate the safety and efficacy of Kabiven and  

 two 3 chamber bag (CB) drug products for PN, by referencing prior findings 
by the FDA of safety and efficacy for Intralipid 20% (NDA 018449 and NDA 020248) 
and Novamine 11.4% (NDA 017957), to support a US Food, Drug, and Cosmetic Act 
(FD&C) 505(b)(2) marketing application.  According to the Applicant, the proposed 
Kabiven products also deliver dextrose and electrolytes similar to those in the approved 
2-CB products Aminosyn II with electrolytes in dextrose with calcium (NDA 019683) and 
CliniMix E sulfite free with electrolytes in dextrose with calcium (NDA 20678). 
 
Kabiven and  are new combination products 
that provide parenteral nutrition in a three chamber plastic bag.  These solutions are 
stored in separate compartments of the multichamber bag, which is manufactured using 
a   The compartments are separated by breakable seals, which on 
opening result in a standardized “all in one” admixture.  The individual chambers in 
Kabiven and  contain: Glucose % [Kabiven] and % [  

 (Chamber 1); Amino acids ( ) including electrolytes (Chamber 2), 
and Intralipid 20% (Chamber 3). 
 
The Applicant stated that Kabiven and  are products that are 
designed to provide “all in one” total nutrient admixtures for PN.  The advantages of this 
product as per the Applicant are: 
 

 Reduced manipulation of bags and lines thereby minimizing risk of contamination 
 Reduced osmolarity of compounded mixture may permit peripheral 

administration 
 Facilitates delivery and storage particularly for patients on home parenteral 

nutrition  
 Support cost effective with respect to preparation, handling and delivery 
 Provision of energy as glucose and fat enhances utilization compared to single 

energy regimens and minimizes risks of fluid overload, hypercapnia and hepatic 
accumulation of triglycerides 

 Less intimidating for the patient and encourages patient mobility 
 Labeling of bags ensures that medical and nursing attendants can easily confirm 

the precise composition of infused nutrients 
 Facilitates pharmacy records 

 
Medical Reviewer’s comments:  The Applicant did not submit data that evaluated the 
risk of contamination, compliance, convenience or cost effectiveness of 
Kabiven/  therapy over existing PN therapy. 
 

Reference ID: 3044686

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) 
(4)

(b) 
(4)

(b) (4)









Clinical Review 
Karyn L. Berry, MD, MPH  
NDA 200656 
Kabiven  and   
 

18 

Chemical Name and Structure of Components: 
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Infusion Rate Not more than 3.7 mL/kg/hr (corresponding to 0.25 
g/kg dextrose, 0.09g/kg amino acid and 0.13 g/kg 

 
Recommended Infusion Period 12 to 24 hours 
Applicant’s table, ISS 

 

Table 6:  List of components in all packaging sizes of  
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2.4 Important Safety Issues With Consideration to Related Drugs 

The individual components of the 3 chamber bag: IVFE, dextrose, and amino acids with 
electrolytes have widespread distribution and a generally good safety profile.  However, 
there are potential safety issues/complications associated with PN products.  These 
include 1) the risk of heavy metal contamination of these products during the 
manufacturing process, 2) the risk of metabolic complications such as 
hyper/hypoglycemia, refeeding syndrome, electrolyte imbalances, lipid abnormalities, 
acid-base disturbance, hepatobiliary disorders and bone disease and 3) the risk of 
mechanical and septic complications such as central vascular access complications, 
mechanical complications, catheter related infections and catheter occlusion and 
thrombosis.10  
 
Potential heavy metal toxicities as a result of PN products have been associated with 
various disorders.  In the literature there have been reports of heavy metal 
contamination of TPN solutions.   For example, chromium toxicity related to PN has 
been associated with nephropathy, manganese toxicity has been associated with 
neurotoxicity and possible hepatotoxicity in children.  Pharmacology/Toxicology studies 
by Buchman, et.al., demonstrated that this contamination can lead to organ deposition 
of heavy metals and subsequent histologic abnormalities.1  
 
In the early 1980’s it was found that some patients with end-stage renal disease on 
dialysis developed signs and symptoms thought to be associated with aluminum toxicity 
such as encephalopathy and bone pain.  It was determined that aluminum present in 
diasylate was responsible, leading to the removal of aluminum from dialysis solutions.  
Aluminum accumulation in bone, serum and tissues of neonates receiving long term PN 
was also noted.11  In 2000, to address this metal toxicity issue, the FDA published a 
final rule that imposed certain requirements and limits for aluminum containing large 
volume parenteral, small volume parenteral and pharmacy bulk packages and  set limits 
on the aluminum content in PN products.12   
 
Current control of metal impurities is primarily based on pharmacopoeial requirements 
for Heavy Metals, which have been widely used for routine screening of pharmaceutical 
ingredients for many years. The October 2006 International Conference on 
Harmonization (ICH) Q3A Impurities in New Drug Substances guidance classifies 
impurities as organic, inorganic, and residual solvents. It provides guidance on the 
reporting and control of impurities, analytical procedures, reporting impurity content of 
batches, listing of impurities in specifications and qualification of impurities.13  
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Precautions:  When administered, patients capacity to eliminate infused fat from the circulation must be 
monitored by use of an appropriate laboratory determination of serum triglycerides.  Overdosage must be 
avoided.  During long term admin, liver function tests should be performed.  If these tests indicate that 
liver function is impaired, therapy should be withdrawn.  Frequent (some advise daily) platelet counts 
should be done in neonatal patients receiving Intralipid. 
Liposyn 
Contraindications: Patients demonstrating disturbances in normal fat metabolism, such as pathologic 
hyperlipemia, lipoid nephrosis or acute pancreatitis if accompanied by hyperlipemia  
Boxed Warnings:  Deaths in preterm infants after infusion of IV fat emulsion have been reported in the 
medical literature.  Autopsy findings included intravascular fat accumulation in the lungs.Treatment of 
premature and low birth weight infants with IV fat emulsion must be based upon careful benefit-risk 
assessment. 
Warnings: Caution should be exercised in administering Liposyn to patients with severe liver damage, 
pulmonary disease, anemia or blood coagulation disorders or when there is danger of fat embolism.  Too 
rapid admin can cause fluid and/or fat overloading resulting in dilution of serum electrolytes, 
overhydration, congested states, pulmonary edema, impaired pulmonary diffusion capacity or metabolic 
acidosis. 
Product contains aluminum that may be toxic.  Aluminum may reach toxic levels with prolonged 
parenteral administration if kidney function is impaired.  Research indicates that patients with impaired 
kidney function, including premature neonates, who receive parenteral levels of aluminum at > 4-5 
mcg/kg /day accumulate aluminum at levels associated with CNS and bone toxicity.   
Precautions:  Free fatty acids displace bilirubin bound to albumin, use of lipid infusions in jaundiced or 
premature infants should be done with caution.  During admin, patient’s hemogram, blood coagulation, 
liver function, platelet count and plasma lipid profile must be closely monitored. 
Aminosyn II with electrolytes in Dextrose 
Contraindication:  Should not be used in patients with hepatic coma or metabolic disorders involving 
impaired nitrogen utilization.  Solutions are too concentrated for use in infants 

Warnings: Solutions in dextrose with a final concentration of 20% or 25% are hypertonic and don’t admin 
by peripheral vein.  Concentrated dextrose solution, if admin too fast may result in significant 
hyperglycemia and possible hyperosmolar syndrome.  IV infusion may induce a rise in BUN, appropriate 
lab test should be performed periodically and infusion D/C if BUN levels exceed normal postprandial 
limits.  Administration of amino acid solutions to a patient with hepatic insufficiency may result in serum 
amino acid imbalances, metabolic alkalosis, prerenal azotemia, hyperammonemia, stupor and coma. 
Administration of amino acid solutions in the presence of impaired renal function may augment an 
increasing BUN, as does any protein dietary component. Solutions containing sodium ion should be used 
with great care, if at all, in patients with congestive heart failure, severe renal insufficiency and in clinical 
states in which there exists edema with sodium retention.  Solutions containing potassium ions should be 
used with great care, if at all, in patients with hyperkalemia, severe renal failure and in conditions in which 
potassium retention is present. Solutions containing acetate ion should be used with great care in patients 
with metabolic or respiratory alkalosis. Acetate should be administered with great care in those conditions 
in which there is an increased level or an impaired utilization of this ion, such as severe hepatic 
insufficiency.  This product contains aluminum that may be toxic. Aluminum may reach toxic levels with 
prolonged parenteral administration if kidney function is impaired. Premature neonates are particularly at 
risk because their kidneys are immature, and they require large amounts of calcium and phosphate 
solutions, which contain aluminum. 

Precautions:  Special care must be taken when administering glucose to diabetic or prediabetic patients. 
To control and minimize hyperglycemia and consequent glycosuria, it is desirable to monitor blood and 
urine glucose and, if necessary, add insulin.  Because of its antianabolic activity, concurrent 
administration of tetracycline may reduce the nitrogen sparing effects of infused amino acids.  
Intravenously administered amino acids should be used with caution in patients with history of renal 
disease, pulmonary disease, or with cardiac insufficiency so as to avoid excessive fluid accumulation. 
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July 20, 2009 (Type B Meeting) 
The Applicant submitted proposed background package for a meeting to discuss the 
NDA submission.  Sponsor’s questions were related to 1) referencing currently 
marketed products for 505(b)(2) application, 2) seeking the Agency’s agreement that 
the clinical and nonclinical data submitted demonstrated safety and efficacy of sodium 
glycerophosphate, and 3) the sponsor’s proposed CTD structure of available safety and 
efficacy information.    
 
The discussion about 505(b)(2) centered around the Agency’s assessment that the 
electrolyte content of the proposed products differed significantly from the currently 
marketed products.  The Agency agreed to reconsider when additional information was 
provided by the sponsor.  Regarding sodium glycerophosphate, the Agency agreed that 
no additional characterization of the non-clinical safety of sodium glycerophosphate was 
required.  The Agency did request that the sponsor conduct studies to demonstrate 
relative bioavailability of their proposed products in healthy volunteers and indicated 
patient population.  The sponsor was informed that the proposed CTD structure was 
inadequate.  In addition to overall summaries of clinical and non-clinical studies, the 
sponsor must also include integrated summaries of efficacy and safety related to the 
use of the 3-CB. 
 
September 30, 2003 (Pre-NDA meeting) 
Division of Anesthetics, Critical Care and Addiction Drug Products 
 
The sponsor requested a meeting to discuss bringing their products Kabiven and 

 to the US market.  The discussion focused on comments from the 
various disciplines (Clinical, CMC and Pharmacology/toxicology).   
 

2.6 Other Relevant Background Information 

The sponsor of Novamine Amino Acids Injection NDA 17957submitted a request on  
to withdraw the application for this product.  The sponsor stated that the 

product is not currently marketed and the withdrawal is not associated with any safety or 
efficacy issues.  The sponsor of  Aminosyn II with Electrolytes in Dextrose Injection with 
Calcium NDA 19683 submitted a request on  to withdraw the 
application for this product.  The sponsor stated that the product is not currently 
marketed and the withdrawal is not associated with any safety or efficacy issues.   
 
Medical Reviewer’s comments: 
This application refers to the above listed drugs.  A preliminary review of annual reports 
and the literature has not identified any safety or effectiveness issues related to the 
drugs.  Since this application will not be approved during this review, a determination of 
whether these drug products are being withdrawn for reasons of safety or effctiveness 
will be made during the next review cycle.    
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3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

After submission of information requests, the overall quality of the clinical information 
contained in this submission was adequate for review. 
 

3.2 Compliance with Good Clinical Practices 

According to the Applicant, all clinical trials were conducted in accordance with the US 
Code of Federal Regulations (CFR) governing the protection of human subjects (21 
CFR 50), IRBs (21 CFR 56) and the obligations of clinical investigators (21 CFR 312).  
These trials were also conducted in accordance with US Title 21 CFR on Good Clinical 
Practices (GCPs) which is consistent with the ethical principles set forth in the 
Declaration of Helsinki, the International Conference on Harmonization and the Food 
and Drug Administration. 
 
Please see the review of Dr. Sandhya Apparaju for comments on compliance with Good 
Clinical Practices.  In addition, the Division of Scientific Investigations conducted an 
inspection of pharmacology study Glyc-001-C-P1.  An audit of the analytical portion of 
the study was conducted and Form FDA-483 was issued for “failure to include sufficient 
calibrator and quality control samples in each analytical run.”  The Division of 
Bioequivalence and GLP Compliance (DGBC) recommended that the phosphate data 
from this study not be accepted for Agency review.  Refer to the review of Dr. Xikui 
Chen dated August 14, 2011 for full details. 

3.3 Financial Disclosures 

The sponsor stated that Financial Disclosure was obtained from the Principal 
Investigator and Co-investigator for Glyc-001-CP1 and KABI-003-CP1 Bioequivalence 
studies.  The sponsor stated that they have not entered into any financial arrangement 
with these investigators whereby the value of compensation to the investigator could be 
affected by the outcome of the study.  Neither clinical investigator had a proprietary 
interest in the product or a significant equity in the sponsor.   
 
The applicant stated that the investigators for the supportive studies are no longer in 
contact with the Applicant and their contact information was not obtainable.  The 
sponsor though confirms that none of the listed investigators had any material financial 
connection with the company and that none of the investigators were employed by the 
sponsor nor were they the recipients of significant payments . 
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The Applicant provided a signed copy of FDA Form 3454 certifying that they have not 
entered into any financial arrangement with their clinical investigators, whereby the 
value of compensation to the investigator could be affected by the outcome of the study 
as defined in 21 CFR 54.2(a).  The Applicant also certified that each clinical investigator 
had no proprietary interest in this product or significant equity in the Applicant as 
defined by 21 CFE 54.2(b).  As defined by 21 CFR 54.2(f), the Applicant certified that no 
clinical investigator was the recipient of any significant payments of any other sorts.  
 

4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines 

4.1 Chemistry Manufacturing and Controls 

The CMC reviewer, Dr. Tarun Mehta , identified a number of deficiencies in the 
Application and has recommended not approving the Application until these deficiencies 
are resolved.  The deficiencies cited in Dr. Mehta’s review’s include the following:  
 

 The applicant has not provided adequate controls for the heavy metals in the 
drug product. Due to the large volumes of the drug product to be infused into 
patients, it is deemed critical to control the amount of daily intake of the heavy 
metals. They should be adequately controlled by the specification with proper 
method and adequate acceptance criteria. 

 The applicant has not provided adequate controls for the impurities in  
which is one of the drug substances in the drug product. 

 The applicant has not provided sufficient information on the container/closure 
system in terms of adequacy for food additive requirements. 

 The Office of Compliance has issued an overall “Withhold” recommendation 
for the application 

 Labels/labeling do not have an adequate information including the established 
name. 

 
The CMC reviewer stated that the heavy metal content in the drug product was 
monitored only for individual drug substances per USP, but no test acceptance criterion 
was given for individual chambers or for the whole mixed chamber product.  The CMC 
reviewer has determined that there is potential for the cumulative amount of heavy 
metals to easily surpass the daily allowable limits, especially since the drug product 
daily dose is very large (  mL to 2556 mL).  Per the CMC reviewer, the drug product 
specification is inadequate due to the absence of controlling the heavy metals.  The 
CMC reviewer recommends that the heavy metals should be controlled for the levels of 
each of the specified metals in each compartment for three batches of the TPN product, 
with the information reported as ppm. 
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The Microbiology reviewer reviewed studies supporting the integrity of the container 
closure that were conducted.  Microbial challenge revealed no bacterial growth in any of 
the challenged bags. All positive controls were positive for growth, negative controls 
were negative for growth and growth promotion was valid.  Endotoxin specification did 
not exceed the endotoxin  exposure limit for the maximum recommended dosage of this 
product for adults.  Regarding stability data, all exhibit lots for each of the drug products 
completed stability testing through  months with no failures reported.  The Applicant 
also submitted additional supportive lots that had each completed 24 months of stability 
in support of the requested 24 month expiry dating for this application.  No failures were 
reported for these lots.  
 
Please refer to the full Microbiology review by Ms. Miller dated September 21, 2011. 

4.3 Preclinical Pharmacology/Toxicology 

A Pharmacology/Toxicology review was conducted by Dr. B. Emmanuel Akinshola.  Dr. 
Akinshola found that the Applicant provided adequate nonclinical information in support 
of the safety of sodium glycerophosphate.  He recommended approval of this 
application from a nonclinical perspective. 
 
Please refer to the full Pharmacology/Toxicology review by Dr. Akinshola dated October 
28, 2011. 

4.4 Clinical Pharmacology 

Dr. Sandhya Apparaju, the Clinical Pharmacology reviewer, found this application to be 
acceptable from a clinical pharmacology perspective.  Please refer to the full review by 
Dr. Apparaju dated September 28, 2011. 
 
To support the change from inorganic phosphate to sodium glycerophosphate, an 
organic phosphate source, the Applicant submitted the results of two relative 
bioavailability studies.   Study Glyc-001-CP1 compared phosphate provision from 
equimolar doses (80 mmol over 4 hours) of the two phosphate sources alone (inorganic 
phosphates vs. organic sodium glycerophosphate) in healthy volunteers and study 
KABI-003-CP1 which explored relative bioavailability of phosphate provision from the 
organic sodium glycerophosphate administered alone, versus when it is administered as 

.  Results from study KABI-003-CP1 were not considered as 
supportive information for this NDA, since the resultant phosphate data was heavily 
confounded by the contribution of phosphate from food sources that even exceeded 
study drug dose in mmol units. 
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4.4.1 Mechanism of Action 

Kabiven and  administered intravenously provide biologically 
utilizable source material for protein synthesis and serves as a source of calories, 
electrolytes,   The lipid component of KabivenTM  
(Intralipid® 20%) is metabolized and utilized as a source of energy causing, a decrease 
in respiratory quotient and increase in oxygen consumption. The infused fat particles 
are cleared from the blood stream in a manner thought to be comparable to the clearing 
of chylomicrons.  

4.4.2 Pharmacodynamics 

Per the Clinical Pharmacology reviewer the pharmacodynamics of interest, calcium, 
sodium, potassium, parathormone demonstrated an expected trend of change with 
exogenenous phosphate administration.  The extent of change in PD was comparable 
for the two sources. 

4.4.3 Pharmacokinetics 

Serum pharmacokinetics of phosphate from the Clinical Pharmacology review (Study 
Glyc-001-CP1) 
 

 
 
 
4.4.4     Other consults 
 
Centers for Devices and Radiological Health (CDRH) 
CMC and the Division requested a review of these combination products by CDRH.  
The CDRH reviewer, Nikhil Thakur, reviewed the following issues related to this 
combination product:  1) Device performance, 2) Biocompatibility testing and 3) Human 
Factors 
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administered peripheral vein or central vein.  If  the  is omitted at 
any stage of drug usage, there is a potential that the wrong product could be 
administered via the wrong route (i.e. peripheral versus central or vice versa). 
2)  the  is misleading since this formulation can be given centrally 
or peripheral, yet the name implies administration. 
 
Based on these concerns, DMEPA recommended that the best nomenclature plan 
included the use of two unique proprietary names.   
 
A conference call was conducted with the Applicant on September 2, 2011 to 
communicate the concerns regarding the current proposed names and recommend that 
the Applicant use two unique proprietary names for these two products, one of which 
can be Kabiven, and another unique name  

.   
 
On September 2, 2011, the Applicant submitted correspondence to DMEPA that they 
were withdrawing their request for a review of the  proposed proprietary names Kabiven 
and .  DMEPA sent correspondence to the Applicant on September 
15, 2011 acknowledging withdrawal of the proposed proprietary names.   On September 
7, 2011 the Applicant submitted an amendment with new primary proposed proprietary 
names:  Kabiven (for the product administered by the central venous route only) and 
PeriKabiven or  (for the product administered by the peripheral or central venous 
route).  This amendment is currently under review by DMEPA. 
 
Pediatrics and Maternal Health Staff 
See section 7.6.3 

5 Sources of Clinical Data 

5.1 Tables of Studies/Clinical Trials 

Tables 15, 16 and 17 summarize the clinical pharmacology studies and supportive trials 
submitted by the Applicant for review of this NDA to evaluate bioavailability and safety 
of Kabiven and .   
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5.2 Review Strategy 

The Applicant’s submission consisted of two components:  1) PK bridging studies 
(compare glycerophosphate with inorganic phosphate) and 2) supporting documentation 
from previously conducted clinical trials and the literature. 
 
A review of the supportive clinical trials was conducted using the sponsor’s submitted 
data (i.e. clinical sections of the NDA, including study reports, narrative, etc).   
 
Other sources of clinical data used in this review include: 

 http://dailymed.nlm.nih.gov/dailymed/about.cfm  
 Electronic orange book 
 Literature review 

 
As a 505(b)(2) application, the clinical review of efficacy relies on evidence previously 
submitted and reviewed by the Agency.  The clinical review of safety will examine safety 
results from the 7 Kabiven clinical trials, the 4  clinical trials and the 2 
pharmacokinetic studies.  

5.3 Discussion of Individual Studies/Clinical Trials 

All Kabiven and  clinical trials were submitted by the applicant as 
supportive documentation.  Of the seven clinical trials using Kabiven, three included a 
prior defined efficacy analysis: Study 00-3CB4-001, Study 00-3CB5-001, and Study 01-
3CB5-002.  In these studies no formal hypothesis testing was planned or performed.  
The sample sizes were determined based on practical considerations.  No prior defined 
efficacy analysis was conducted in the  trials.  None of the  

 trials were conducted infusing the product via central veins.  None of the 
active comparator drug products used in these trials are approved for use in the US.  
See Table 18 for a list of comparator drug treatments used in these trials. 
 
Kabiven Trials that had predefined laboratory efficacy analysis: 
 
Trial 3CB4-001 
A randomized, open study evaluating the safety, tolerance and efficacy of 3CB Structo 
EL compared to Kabiven in subjects requiring parenteral nutrition for seven days. 
 
Study Period 
July 05, 2001 to May 11, 2002 
 
Study Objectives 
The primary objective was to compare the safety and tolerance of 3CB Structo EL with 
Kabiven for seven days in subjects requiring PN. 
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The secondary objective was to compare the efficacy and utilization of 3CB Structo EL 
with Kabiven during the trial in subjects requiring PN.  Standard variables for measuring 
efficacy and utilization of nutrition were to be investigated as well as newly discussed 
variables to monitor nutritional interactions and to compare the influence on these 
variables of 3CB Structo EL with Kabiven. 
 
The efficacy of the study treatments was to be assessed by laboratory efficacy variables 
in the plasma and serum. 
 
The safety and tolerance of the study treatments were to be assessed by the adverse 
event (AE) profile, laboratory safety values determined from plasma/serum/blood, and 
vital signs. 
 
Study Design 
This Phase 3 single center, randomized, open, parallel-group, active controlled clinical 
study was conducted in subjects with a requirement for parenteral nutrition who were 
unable to sustain an adequate oral or enteral food intake for 7 days.   
 
40 patients (20 patients in each treatment group were planned).  41 patients were 
enrolled; 3 patients did not receive study medication due to meeting an exclusion 
criteria, difficulty obtaining a central line and hemodynamic instability.  38 patients 
qualified for ITT analysis (19 patients in each treatment group) and 34 patients who 
received at least 5 day treatment were analyzed per-protocol (16 patients in the 3 CB 
Structo EL group and 18 patients in the Kabiven group). 
 
The patients were randomized to receive one of the two treatments.  The subjects of 
group A received 3CB Structo EL (investigational product).  The subjects of group B 
received Kabiven (reference products).  The two subject groups were to receive similar 
amounts of nutrients but in different volumes and composition.  A trial day (in this study 
referred to as a period) was defined as a 24 hour period starting immediately before 
initiation of treatment.  All 7 periods lasted 24 hours each.  The dose regimen for 
patients in the 3CB Structo EL group was to be 23 ml/kg/body weight/day (period) and 
for the patients in the Kabiven group the dose regimen was to be 30 ml/kg body 
weight/day (period), to be administered via central intravenous infusion. 
 
Study Population 
Patients were included if they met the following criteria: 

 Male and female subjects between 18 and 85 years of age 
 Unable to sustain an adequate oral or enteral food intake for 7 days 
 Written informed consent from the subject 

 
Patients were excluded for the following: 

 Pregnant or lactating 

Reference ID: 3044686

(b) (4) (b) (4)



Clinical Review 
Karyn L. Berry, MD, MPH  
NDA 200656 
Kabiven  and   
 

45 

 Acute pulmonary edema, hyper-hydration and decompensated cardiac 
insufficiency 

 Hypersensitivity to egg or soy protein or any of the ingredients 
 Severe blood coagulation disorders 
 Body weight exceeded 90 kg 
 Shock necessitating acute rescuscitation at the discretion of the investigator 
 Diabetes mellitus with known ketoacidosis within 7 days of onset of study 

treatment 
 Renal insufficiency or receiving dialysis 
 Severe liver dysfunction 
 Type IV hyperlipidemia or hypertriglyceridemia 
 Known inborn error of amino acid metabolism 
 Unstable angina pectoris 
 Chemotherapy or radiation therapy within 7 days of onset of study treatment 
 Contraindication or difficulty obtaining central venous catheter access 

 
Treatment 
Investigational Product:  3CB Structo EL which contained amino acids with electrolytes, 
lipids and glucose in a volume of 1970 ml, separated in three chambers.  The study 
dose of the IP was 23 ml/kg bw/period 
 
Reference Product:  Kabiven contains amino acids with electrolytes, lipids, and glucose 
in a volume of 2566 ml, separated in three chambers.  The study dose of the RP was 30 
ml/kg bw/period. 
 
Study Procedures 
A trial day was defined as a 24 hour period starting immediately before initiation of 
treatment.  All 7 periods lasted 24 hours each.  The dose regimen for patients in the 
3CB Structo EL group was 23 ml/kg body weight/day (period) and the Kabiven group 
the dose regimen was 30 ml/kg body weight/day (period), both administered via central 
intravenous infusion.  The infusion time was to follow this 24 hours schedule (i.e. 9 am 
to 9 am of the following day for all periods).  The daily infusion time was to last 
approximately 14 to 24 hours.  The safety and tolerance were evaluated by 
measurements of routine clinical and laboratory variables.  The efficacy and utilization 
were primarily evaluated by pre-albumin, triglycerides, etc. 
 
The serious adverse event reporting period was extended for 7 to 10 days post 
discontinuation of trial treatment.   
 
Efficacy and Safety Endpoints 
The clinical variables used to measure safety and tolerance were: systolic and diastolic 
blood pressure (mm Hg), heart rate (beats/minute) and oral/axillary body temperature.  
These assessments wre to be performed before beginning daily study treatments, 
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periods 1 (baseline), 2, 3, 4, 5, 6, 7 and directly after completion of the last study 
treatment.   
 
The laboratory variables selected to assess safety and tolerance were:  CBC, total 
bilirubin, ALT, GGT, alkaline phosphatase, triglycerides, serum glucose, electrolytes, 
renal function, albumin and CRP.  These assessments were performed before 
beginning daily study treatments, period 1 (baseline), 4, 6 and directly after completion 
of the last study treatment. 
 
No clinical efficacy assessments were performed.  Laboratory variables measured for 
efficacy were:  CRP, triglycerides, amino acid pattern, urea, pre-albumin, total fatty acid 
pattern, b-hydroxybutyrate, IGF-1, IGFBP-1, insulin, leptin.  All efficacy assessments 
were performed before beginning of the daily study treatment periods 1, 4, and 6, and 
directly after completion of the last study treatment.   
 
Statistical Plans 
No formal hypothesis testing was planned.  The sample size was determined on the 
basis of practical considerations. 
 
Data from all assessments were to be tabulated and plotted using descriptive statistical 
methods.  The intention to treat sample (ITT) was to include all patients who received at 
least one dose of study medication.  The per protocol (PP) sample was to include 
patients without major protocol deviation and who received treatment for at least 5 
period.  Patients who were treated for 5 periods but received less than 50% of the 
determined trial treatment dose over any of the 5 periods were not considered as per 
protocol evaluable patients although they were included in the ITT sample.   
 
Trial 3CB5-001 
A randomized, double-blind study evaluating the safety, tolerance and efficacy of AIO 
StructoQ EL compared to Kabiven in post-operative patients requiring parenteral 
nutrition. 
 
Study Period 
23 April 2001 to 01 November 2001 
 
Study Objectives 
The primary trial objective was to compare the safety and tolerance of AIO StructoQ EL 
(3CB StructoQ EL) with Kabiven during 7 days, in post-operative patients (major 
gastrointestinal surgery) requiring PN 
 
The second objective was to compare the efficacy of AIO StructoQ EL (3CB StructoQ 
EL) with Kabiven during the trial. 
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The third objective was to study emerging factors to monitor nutritional and 
immunological interactions and to compare the influence of AIO StructoQ EL (3CB 
StructoQ EL) and Kabiven on these factors. 
 
The safety and tolerance of the trial treatments was assessed by the adverse event 
profile, laboratory safety values measured in plasma/serum/blood and vital signs.   The 
efficacy of the trial treatments were assessed by laboratory efficacy values measured in 
plasma/serum and urine. 
 
Study Design 
This was a Phase 3, single center, randomized, double-blind, active controlled, parallel 
group trial.  The investigational product was AIO StructoQ EL (group A) and the 
reference product was Kabiven (group B).  42 patients  (21 in each treatment group) 
were enrolled and qualified for ITT analysis.  Trial treatment started post-operatively on 
period 1 (the day after surgery) provided that the patient was hemodynamically stable 
 
Study Population 
Patients were included if they met the following criteria: 

 Male and female patients between the ages of 18 and 85 years 
 Major gastrointestinal surgery and anticipated to require PN for ≥ 7 days 

 
Patients were excluded for the following: 

 Pregnant or lactating 
 Severely malnourished or overweight defined by Body Mass Index 
 Body weight exceeded 95 kg 
 Septic shock defined as hypotension and 2 or more of the following 

o Sustained fever 
o Thrombocytopenia 
o Acute documented infection 

 Diabetes mellitus with known ketoacidosis within 7 days of onset of study 
treatment 

 Renal insufficiency or receiving dialysis 
 Acute liver dysfunction 
 Type IV hyperlipidemia or hypertriglyceridemia 
 Known inborn error of amino acid metabolism 
 Unstable angina pectoris 
 Chemotherapy or radiation therapy within 7 days of onset of study treatment 
 Contraindication or difficulty obtaining central venous catheter access 

 
Treatment 
The dosage of the treatment was based on the patients weight.  A trial day (period) was 
defined as a 24 hour period starting before initiation of trial treatment period 1, which 
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was to be the first post-operative day.  All 7 periods were to have 24 hours each and the 
daily infusion time was to be approximately 24 hours. 
 
AIO StructoQ EL, 2626 mL, is a one chamber bag containing a mixture of Aminoven 
(10%), Dipeptiven, Glucose 40%, ELKO-Mix (contained sodium, potassium, calcium, 
magnesium, zinc, chloride, glycerophosphate, glycerol, dihydrogenphosphate, malate, 
xylitol and acetate), Structolipid (20%) and Water.   The dose was 15 mL/kg bw in 
period 1 and 30 mL/kg bw in periods 2, 3, 4, 5, 6 and 7. 
 
Kabiven electrolyte modified, 2626 mL, a one chamber bag, contained a mixture of 
Kabiven 2626 to which 60 mL of additional electrolytes have been added, sodium 
chloride and calcium.  The dose was 15 mL/kg bw in period 1 and 30 mL/kg bw in 
periods 2, 3, 4, 5, 6 and 7. 
 
Study Procedures 
Screening of patients was to be performed before surgery.  A basic physical 
examination, including weight and height, was to be performed and recorded. 
Presurgery laboratory data were also to be recorded. The Body Mass Index was to be 
determined.   Blood samples (fasting) were to be collected for laboratory analyses. 
Randomization/inclusion was to take place before surgery if all inclusion criteria and 
none of the exclusion criteria were fulfilled.  
 
A patient was to be included before the triglyceride result, taken at the time of inclusion, 
was available but treatment was not to be started before the evaluation of this 
assessment had been performed. If the triglyceride value was above 4 mmol/l (354 
mg/dL), the patient had to be withdrawn before start of treatment.  Demographic data, 
surgery diagnosis and results of clinical and laboratory data were to be recorded in the 
CRF as well as in the hospital records. 
 
Trial treatment was to start post-operatively on period 1 (the day after surgery) 
according to the protocol, provided that the patient was hemodynamically stable. The 
dose of period 1 was to be 15 ml/kg bw (50% of the full dose) and was to continue with 
30 ml (full dose)/kg bw/period on periods 2, 3, 4, 5, 6, and 7. On periods 5, 6 and 7 
limited amounts of oral/enteral nutrition were to be accepted, if the patient was able and, 
according to medical aspects, was also allowed by the attending physician to start oral 
food intake again after the postoperative fasting period. Study treatment was to be 
reduced correspondingly. The duration of the infusion was to last approximately 24 
hours. The actual time was to be recorded in the CRF. 
 
Clinical assessments were to be performed before commencement of daily study 
treatment at period 1, 2, 3, 4, 5, 6, and 7, and directly after completion of the last study 
treatment.  Laboratory assessments (blood/serum/plasma) were to be performed before 
commencement of daily study treatment at period 1, 4, and 6, and directly after 
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completion of the last study treatment.  Twenty four (24) hours urine collections were to 
be performed during five consecutive days (periods, 5x24 h), starting before 
commencement of study treatment (period 1) and ending directly after completion of 
study treatment (period 5). 
 
From the time of receiving the first dose of trial treatment, all adverse events were to be 
recorded in the CRF. This was to be done until after completion of the last trial 
treatment.  Serious adverse event reporting period was to be extended for 7-10 days 
postdiscontinuation of trial treatment.  The investigator was to make a follow-up contact 
with the subject 7-10 days after the end of the last infusion to ensure that no serious 
adverse event had occurred or not been reported. 
 
Efficacy and Safety Variables 
The safety and tolerance of the trial treatments were assessed by the adverse event 
profile, laboratory safety values assessed in plasma/serum/blood and vital signs.  The 
efficacy of the study treatments were assessed by laboratory efficacy values assessed 
in plasma/serum and urine. 
 
No clinical efficacy assessments were performed.  Laboratory variables measured were: 
 
Plasma/serum 

 CRP, triglycerides, amino acid pattern, urea, creatinine, pre-albumin, total fatty 
acid pattern, B-hydroxybutyrate, HLA-DR, IL6, stimulated IL-6 and TNF, IGF-1, 
IGFBP-1, insulin and leptin 

 
Urine 

 Amino acid pattern, total nitrogen, urea and creatinine  
 
Statistical Plans 
Data from all assessments were to be tabulated and plotted using descriptive statistical 
methods.  Standard summary statistics and two-tailed 95% confidence intervals were 
calculated as appropriate.  Categorical data were to be presented in frequency tables.  
Missing data were not to be replaced. 
 
The intention-to-treat (ITT) sample included all patients who had received at least one 
dose of study medication.  The analysis of safety and tolerance was to be based on the 
ITT population (all patients treated with study medication). 
 
 
Trial 3CB5-002 
A randomized, open study evaluating the safety, tolerance and efficacy of 3CB Structo 
EL compared to Kabiven in post operative subjects requiring parenteral nutrition  
 
Study Period 
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October 17, 2002 to March 19, 2003 
 
Study Objectives 
The primary objective was to compare the safety and tolerance of 3CB Structo EL with 
Kabiven during 7 days treatment in post-operative patients requiring PN. 
 
The secondary objective was to compare the efficacy of 3CB Structo EL with Kabiven 
during during 7 days treatment, in post-operative patients requiring PN. 
 
The efficacy of the study treatments was to be assessed by laboratory efficacy variables 
in plasma/serum and urine. 
 
The safety and tolerance of the study treatments were to be assessed by the adverse 
event (AE) profile, laboratory safety values assessed in plasma/serum/blood and vital 
signs. 
 
Study Design 
This Phase 3 single center, randomized, open, parallel-group, active controlled clinical 
study was conducted in post-operative (major gastrointestinal surgery) subjects with a 
requirement for parenteral nutrition who were unable to sustain an adequate oral or 
enteral food intake for 7 days.  Patients were randomized to receive one of two 
treatments, 3CB StructoQ EL or Kabien in 3 chamber bags.   
 
40 patients (20 patients in each treatment group were planned).  45 patients were 
enrolled; 3 patients were removed from the study after randomization; 42 patients 
qualified for ITT analysis. 
 
Study Population 
Patients were included if they met the following criteria: 

 Male and female subjects between 18 and 85 years of age 
 Major gastrointestinal surgery and anticipated to require PN for ≥ 7 days 
 Written informed consent from the subject 

 
Patients were excluded for the following: 

 Pregnant or lactating 
 Severely malnourished or overweight defined by Body Mass Index 
 Body weight exceeded 95 kg 
 Septic shock defined as hypotension and 2 or more of the following 

o Sustained fever 
o Thrombocytopenia 
o Acute documented infection 

 Diabetes mellitus with known ketoacidosis within 7 days of onset of study 
treatment 
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 Renal insufficiency or receiving dialysis 
 Acute liver dysfunction 
 Type IV hyperlipidemia or hypertriglyceridemia 
 Known inborn error of amino acid metabolism 
 Unstable angina pectoris 
 Chemotherapy or radiation therapy within 7 days of onset of study treatment 
 Contraindication or difficulty obtaining central venous catheter access 

 
Treatment 
The patients were randomized to receive one of the two treatments, 3CB Structo EL 
(investigational product) or Kabiven (reference products).  The dosage of the treatment 
was based on the patients weight.  A trial day (period) was defined as a 24 hour period 
starting before initiation of trial treatment period 1, which was to be the first post-
operative day.  All 7 periods were to have 24 hours each and the daily infusion time was 
to be approximately 24 hours. 
 
Investigational Product:  3CB Structo EL which contained amino acids with electrolytes, 
lipids and glucose in a volume of 1970 ml, separated in three chambers.  The study 
drug was administered via central vein.  The study dose of the IP was 15 ml/kg bw/day 
in period 1; 30 mL/kg bw/day in periods 2, 3 and 4; 22.5-30 mL/kg bw/day in period 5; 
15-30 mL/kg bw/day in periods 6 and 7. The recommended duration of the daily infusion 
was approximately 24 hours. 
 
Reference Product:  Kabiven was a 3CB that contained amino acids with electrolytes, 
lipids, and glucose in a volume of 2566 ml.   The study dose of the RP was 15 ml/kg 
bw/day in period 1; 30 mL/kg bw/day in periods 2, 3 and 4; 22.5-30 mL/kg bw/day in 
period 5; 15-30 mL/kg bw/day in periods 6 and 7. The recommended duration of the 
daily infusion was approximately 24 hours. 
 
Study Procedures 
Trial treatment was to start post-operatively on period 1 (the day after surgery) if the S-
triglyceride assessment at the time of inclusion was less than 4 mmol/L, the patient was 
hemodynamically stable and had not experienced any AE between 
randomization/inclusion and beginning the study treatment (i.e. severe intra-operative 
bleeding or intra-operative cardiac arrest).   
 
Clinical assessments were made before beginning the study treatment in periods 1, 2, 
3, 4, 5, 6, 7 and directly after completion of the last study treatment.  Laboratory 
assessments (blood/serum/plasma) were to be performed before beginning study 
treatment in periods 1, 4, 6 and directly after completing the last study treatment.  
Twenty-four hour urine collections were to be performed during 5 consecutive 
days/periods (five 24 hour periods) starting at study treatment in period 1 and ending 
directly after completing study treatment in period 5.   
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From the time of receiving the first dose of study treatment, all AEs were to be recorded 
in the CRF.  This was to be done until the last dose of the study treatment was 
completed.  Serious AE reporting period was extended for 7 to 10 days after the 
completion of the last study treatment or until discharge from the hospital after an 
uneventful post-operative course and then after Day 12.     
 
Efficacy and Safety Assessments 
No clinical efficacy assessments were to be performed.  Laboratory variables to be 
measured for efficacy were: 
 
Plasma/serum: 
CRP, triglycerides, urea, creatinine, pre-albumin 
All of these assessments were to be performed before beginning the daily study 
treatments in periods 1 (baseline), 4 and 6 as well as directly after completion of the last 
study treatment. 
 
Urine: 
Total nitrogen, urea, creatinine,  
24 hour urine collections were to be performed during 5 consecutive days/periods 
starting at the beginning of the study treatment in period 1 and ending directly after 
completion of the study treatment of period 5. 
 
The clinical variable used to measure safety and tolerance were: 
Systolic and diastolic blood pressure (mmHg) 
Hear rate (beats/minute) 
Oral/axillary body temperature 
 
These assessments were to be done before starting the daily study treatment in periods 
1 (baseline), 2, 3, 4, 5, 6, and 7 as well as directly after completion of the last study 
treatment. 
 
The laboratory variables used to measure safety and tolerance were:  CBC, 
electrolytes, glucose, bilirubin, GOT, AP, creatinine, trigylcerides, albumin and CRP.  
These assessments were to be done before beginning the daily study treatment in 
periods 1 (baseline), 4 and 6, as well as directly after completion of the last study 
treatment. 
 
Statistical Plans 
No formal hypothesis testing was planned.  The sample size was determined on the 
basis of practical considerations.  All data recorded on the CRFs were to be tabulated 
and/or plotted using descriptive statistical methods.   
 
Data from all assessments were to be tabulated and plotted using descriptive statistical 
methods.  The intention to treat sample (ITT) was to include all patients who received at 
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least one dose of study medication.  The per protocol (PP) sample was to exclude 
patients with major protocol deviations.   
 
Summaries of other Kabiven and  Trials that were submitted: 
 
Kabiven Trials 
 
Trial 97-3CB1-001 
Title:  Safety and tolerance of the three chamber bag, Pharmamix Trio Central, 
compared to KabiMix 14 in subjects requiring total parenteral nutrition 
 
This was a phase 3, open label, parallel-group trial performed at 3 centers in the UK.   
The infusion dose for both Kabiven and KabiMix was 30 mL/kg/day.  Both products 
contained glycerophosphate.  A 7-day treatment duration was planned with infusion 
duration from 16 to 24 hours/day.  40 subjects (20 in each treatment group) were 
planned and 50 were enrolled (24 subjects in the Kabiven group and 26 subjects in the 
KabiMix 14 group.  The main inclusion criteria were that patients require TPN for ≥ 
7days and be between the ages of 18 and 85 years old. The trial protocol was amended 
to change the trial population inclusion criteria from post-operative subjects to 
“subjects,” i.e. any adult patient in need of TPN.   
 
There was no clinical efficacy evaluation in this trial.  Safety evaluation included the 
following:  adverse event monitoring; clinical assessments:  blood pressure (mmHg), 
hear rate (beats/minute) and temperature (C): and laboratory assessments:  
hemoglobin, leucocytes, platelets, erythrocytes INR, sodium, chloride, magnesium, 
potassium, glucose, calcium, phosphate, ALAT, GGT, ALP, total bilirubin, triglycerides, 
creatine, urea, total protein, albumin. 
 
Variables were analyzed using descriptive statistical methods. 
 
Trial 98-3CB1-002 
Trial:  Safety and tolerance of Pharmamix Trio Central compared to KabiMix 14 in 
subjects requiring long term total parenteral nutrition (TPN) 
 
This was a phase 3, open label, randomized, parallel-group trial performed at 2 centers 
in the UK that handled the majority of home parenteral patients in middle and northern 
England.  The recommended infusion dose was 25 mL/kg/period and provided 23 
kcal/kg.  Treatments  were provided during 10 to 24 hour/periods in 5 to 7 periods/week 
for up to 4 weeks.  20 subjects (10 in each treatment group) were planned.  23 subjects 
were enrolled:  12 in the Kabiven treatment group and 11 in the comparator group.  The 
main inclusion criteria were the following: inpatients anticipated to require long term 
TPN (≥ 4 weeks) with stable nutritional requirements and be between the ages of 18 
and 80 years old 
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The Applicant stated that no efficacy variables were evaluated in this trial.  Safety 
assessments performed in this trial included: Adverse event monitoring; Clinical safety 
assessments: systolic and diastolic blood pressure (mmHg), heart rate (beats/minute) 
and body temperature ( C) and laboratory safety assessments.  No laboratory efficacy 
assessments were performed in this trial.  Laboratory safety assessments that were 
performed included hematological and biochemical. 
 
Variables were analyzed using descriptive statistical methods. 
 
Trial 98-3CB1-003 
Safety and tolerance of the three chamber bag, Pharmamix Trio Central, compared to 
pharmacy compounding bags, containing Vamin 18 EF, Dextrose 20% and Intralipid 
20% and electrolytes in postoperative subjects requiring total parenteral nutrition. 
 
This was a Phase 3, open label, randomized, parallel-group, active controlled trial 
conducted at a single center in Germany.  Kabiven was compared with a pharmacy 
compounded bag containing Vamin 18 EF, Dextrose 20% and Intralipid 20% and 
electrolytes in postoperative subjects.  The infusion dose was 30 mL/kg/day, equal to 27 
kcal.  The duration of infusion was 24 hours, but could range from 16 to 24 hours.  The 
treatment period was planned for 7 days. 
 
40 subjects were planned ( 20 in each treatment group.  41 subjects were enrolled (20 
in the Kabiven group and 21 in the control group.  The main inclusion criteria were that 
subjects be status post gastrointestinal surgery anticipated to require TPN for ≥ 7days 
and be between the ages of 18 and 80 years old. 
 
There was no clinical efficacy evaluation in this trial.  Safety evaluation included the 
following:  adverse event monitoring; clinical assessments:  blood pressure (mmHg), 
hear rate (beats/minute) and temperature (C): and laboratory assessments:  
hemoglobin, leucocytes, platelets, erythrocytes INR, sodium, chloride, magnesium, 
potassium, glucose, calcium, phosphate, ALAT, GGT, ALP, total bilirubin, triglycerides, 
creatine, urea, total protein, albumin. 
 
Variables were analyzed using descriptive statistical methods. 
 
Trial 03-3CB7-001 
Title:  A randomize, open study evaluating the safety and tolerance of 3CB SMOF EL 
compared to Kabiven in post-operative subjects requiring parenteral nutrition. 
 
This was a Phase 3, open label, randomized, parallel-group, active controlled trial 
conducted at a single center in Germany.  The two products, Kabiven and 
SmofKabiven, were infused at a dose of 15 mL/kg/day the first day and thereafter at a 
maximum dose of 30 mL/kg/day.  The treatment duration was 7 days with 7 to 10 days 
of SAE follow-up.   
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The infusion was done over 12 to 24 hours per day and the treatment duration was 7 
days. 
 
40 subjects (20 in each treatment group) were planned.  45 subjects were enrolled (23 
in the  group and 22 in the control group).   The main inclusion 
criteria were 18 years of age and older and anticipated to require TPN for ≥ 7days.   
 
There was no clinical efficacy evaluation in this trial.  Safety evaluation included the 
following:  adverse event monitoring; clinical assessments:  blood pressure (mmHg), 
hear rate (beats/minute) and temperature (C): and laboratory assessments:  
hemoglobin, leucocytes, platelets, erythrocytes INR, sodium, chloride, magnesium, 
potassium, glucose, calcium, phosphate, ALAT, GGT, ALP, total bilirubin, triglycerides, 
creatine, urea, total protein, albumin.  Local vein tolerance was assessed by using the 
Modified Maddox scoring system  
  
Variables were analyzed using descriptive statistical methods. 
 
Trial 01-3CB6-001 
Title:  A randomized, open study evaluating the safety and tolerance of 3CB 
StructoPeriEL compared to  in subjects requiring parenteral nutrition. 
 
This was a Phase 3, open label, randomized, active controlled, parallel-group trial 
conducted at a single center in the UK.  The investigational products were  

 and StructoKabiven Peripheral.  Both trial products contained sodium 
glycerophosphate.    The infusion was done over 14 to 24 hours per day, for 7 days. 
 
40 subjects (20 in each treatment group) were planned.  44 subjects were enrolled and 
41 were included in the ITT analysis (21 in the  group and 20 in the 
control group).   The main inclusion criteria were 18 years of age and older and 
anticipated to require TPN for ≥ 7days.   
 
There was no clinical efficacy evaluation in this trial.  Safety evaluation included the 
following:  adverse event monitoring; clinical assessments:  blood pressure (mmHg), 
hear rate (beats/minute) and body temperature (C): and laboratory assessments:  
hemoglobin/hematocrit, leucocytes, granulocytes, lymphocytes, platelets, sodium, 
chloride, magnesium, potassium, glucose, calcium, phosphate, ALT, GGT, ALP, total 
bilirubin, triglycerides, creatine, urea, albumin, CRP.  Local vein tolerance was 
assessed by using the Modified Maddox scoring system. 
 
Data from all assessments were tabulated and/or plotted using descriptive statistical 
methods. 
 
Trial 03-3CB8-001  
Title:  Safety and tolerance of 3CB SMOF Peri EL compared to  
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This was a Phase 3, randomized, open-label, parallel-group study performed at three 
centers in Germany. The investigational products were  and 
SmofKabiven Peripheral.  Treatments were infused over approximately 14 to 24 hr/day 
for 5 to 7 days. 
 
50 subjects (25 in each treatment group) were planned.  52 subjects were enrolled (25 
in the  group and 27 in the SmofKabiven Peripheral group).  There 
was unbalanced recruitment among the 3 participating centers: 40, 9, and 3 subjects 
were enrolled at each of the 3 centers respectively.  The main inclusion criteria were 
subjects between the ages of 18 and 85 years old and unable to sustain adequate oral 
or enteral food intake for 5 to 7 days. 
 
The study hypothesis was that both 3CB products are comparable with regards to 
safety and tolerance.  No formal hypothesis testing was planned.  Data from all 
assessments were to be tabulated and/or plotted using descriptive statistical methods. 
 
Clinical Pharmacology Trials 
Please see the clinical pharmacology review by Dr. Sandhya Apparaju for a full review 
and discussion of the clinical pharmacology studies. 
 
Glyc-001-C P1 
Title:  Single-Centre, Double-Blind, Randomized, Two-Treatment, Two- 
Sequence, Active-Controlled Phase-I-Study to Evaluate Bioequivalence of Phosphate 
from Glycerophosphate (Glycophos®) versus Sodium Phosphates (Hospira, Inc, USA) 
in Healthy Subjects 
 
This was a Phase 1 study conducted in a prospective, active-controlled, double-blind, 
single center (Germany), randomized, two-way cross-over design with healthy male and 
female subjects.  24 subjects were planned, 27 subjects were enrolled, 25 subjects 
completed the study (2 subjects withdrew), 18 subjects were analyzed for sample size 
calculation, 25 subjects were included in the safety analysis;  21 subjects were analyzed 
for PK and PD analysis in urine and 25 subjects were analyzed for serum PK and PD. 
 
The test product was Glycophos (sodium glycerophosphate) and the reference products 
was sodium phosphate (inorganic phosphate) referred to in the study report at I-
Phosphate. 
 
The objectives of the study were to: 
 

 To demonstrate bioequivalence of phosphate from glycerophosphate 
(Glycophos®) and from inorganic phosphate (Sodium Phosphates Injections, 
Hospira, Inc) regarding pharmacokinetic characteristics  
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6.1.1 Methods 

The clinical data from the Kabiven and  clinical trials was reviewed to 
determine whether a clinical benefit was demonstrated in patients requiring parenteral 
nutrition.  None of the trials included formal hypothesis testing.    

6.1.2 Demographics 

See section 7.2.1 

6.1.3 Subject Disposition 

See Section Section 7.3.3 

6.1.4 Analysis of Primary Endpoint(s) 

Analysis of the following clinical trials clinical laboratory efficacy assessments was done 
using descriptive statistics.  Limited data was available and no formal statistical analysis 
was performed. 
 
Study 00-3CB4-001 
 
Amino acid pattern 
The Applicant reported that no differences in mean concentration at baseline or post-
baseline time points (LOCF minus Period 1) were determined for the majority of amino 
acids.  Alanine, histidine, methionine, phenylalanine, and threonine increased by Period 
1 to Period 4 (LOCF), then remained at a stable level through the final examination.   
 
Uea 
The Applicant reported that urea levels in the Kabiven group were stable from Period 1 
through the final examination, with arithmetic means of 31.58±26.67mg/dL at Period 1, 
28.68±20.78mg/dL at Period 4 (LOCF), 31.00±19.24mg/dL at Period 6 (LOCF), and 
29.17±17.79mg/dL at the final examination.  Higher urea concentrations were observed 
with the StructoKabiven formulation compared to Kabiven. 
 
Total fatty acids 
A similar availability of total fatty acids was detected in the Kabiven group at Period 1 
and subsequent time points for C10, C18, and C18:1. The availability of C16 and C16:1 
declined approximately 20% between Period 1 and Period 4, then remained relatively 
stable through Period 6. Conversely, the availability of C18:2 increased approximately 
30% between Period 1 and Period 4, then remained relatively stable through Period 6. 
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Pre-albumin 
Pre-albumin levels in the Kabiven group increased slightly from Period 1 through the 
final examination, with arithmetic means of 126.89±49.36mg/L at Period 1, 
143.66±69.37mg/L at Period 4 (LOCF), 170.17±79.72mg/L at Period 6 (LOCF), and 
172.44±99.05mg/L at the final examination. The median levels of serum pre-albumin 
increased steadily in both treatment groups from Period 1 to final examination (LOCF). 
 
B-Hydroxybutyrate 
B-Hydroxybutyrate can appear in elevated levels in tissue, blood, or urine during 
periods of starvation, digestive disorders, frequent vomiting, and diabetes.  Mean B-
hydroxybutyrate levels in the Kabiven group dropped between Period 1 
(9.72–11.62mg/dL) and Period 4 (LOCF; 4.85–8.61mg/dL), then were relatively stable 
through Period 6 (LOCF; 4.55–8.71mg/dL) and the final examination (LOCF;4.58–
8.70mg/dL).  These results indicate that no ketoacidosis occurred in this population. 
 
IGF-1/IGF-BP-1 
Mean serum IGF-1 increased between Period 1 (87.74–46.69mg/L) and Period 4 
(LOCF; 136.37–50.57mg/L), then remained relatively stable through Period 6 (LOCF; 
138.53–59.53mg/L) and the final examination (LOCF; 154.37–59.65mg/L).  Increases in 
IGF-1 are characteristically associated with active growth and development. 
 
IGF-BP-1 declined from Period 1 (75.84–77.42 mg/L) to Period 4 (LOCF; 
26.68–26.57 mg/L), with a concentration of 44.53–48.96 mg/L at Period 6 (LOCF) and 
26.74–27.78 mg/L at the final examination (LOCF) in the Kabiven group. 
 
Insulin 
Mean serum insulin levels increased considerably in the Kabiven group between Period 
1 and Period 4, then remained relatively stable: the mean concentration of insulin at 
Period 1 was 7.63–5.60mU/L, at Period 4 (LOCF) was 26.58–36.37mU/L, at Period 6 
(LOCF) was 20.53–17.14mU/L, and at the final examination (LOCF) was 26.26–
24.19mU/L. 
 
Leptin 
The mean concentration of serum leptin increased during the treatment period until the 
end of the study: 3.49–2.11mg/L at Period 1, 8.82–6.71mg/L at Period 4 (LOCF), 8.98–
6.91mg/L at Period 6 (LOCF), and 8.33–7.01mg/L at the final examination (LOCF) in the 
Kabiven group. 
 
Trial 00-3CB5-001 
 
Amino Acid Pattern - plasma 
No differences in mean concentrations at baseline or post-baseline time points (LOCF 
minus Period 1) were observed for essential amino acids isoleucine, leucine, lysine, 
phenylalanine, tryptophan, and valine. Essential amino acids methionine and threonine 
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increased from Period 1 to Period 4 (LOCF), then remained relatively stable through the 
final examination. 
 
Urea – plasma 
Mean serum urea levels in the Kabiven group were relatively stable from Period 1 
through the final examination, with arithmetic means of 3.69±1.90mmol/dL at Period 1, 
4.26±2.57mmol/dL at Period 4 (LOCF), 4.64±2.55mmol/dL at Period 6 (LOCF), and 
4.92±2.65mmol/dL at the final examination. 
 
Creatinine 
The levels of serum creatinine stayed constant during the study indicating that kidney 
function (glomerular filtration) was not affected in this population. Arithmetic means in 
the Kabiven group were 78.26±21.10mmol/L at Period 1, 77.17±45.18mmol/dL at 
Period 4 (LOCF), 72.50±23.51mmol/L at Period 6 (LOCF), and 73.67±24.20mmol/L at 
the final examination. 
 
Total fatty acids 
Similar mean availabilities of total fatty acids were detected in the Kabiven group at 
Period 1 and subsequent time points for C16, C18, and C18:1.  The availability of C16:1 
and C22:1 declined by approximately one third (34% each) between Period 1 and 
Period 4, then remained relatively stable through Period 6. Conversely, the availability 
of C18:2 increased almost two thirds (64%) between Period 1 and Period 4 (LOCF), and 
rose an additional ~25% at Period 6 (LOCF). The availability of C10 increased 
approximately 17% between Period 1 and Period 4, then remained relatively stable 
through Period 6. 
 
Pre-albumin 
Mean pre-albumin levels in the Kabiven group decreased initially from Period 1 but than 
reached the same levels as in Period 1 in the final examination, with arithmetic means 
of 154.28±35.61mg/L at Period 1, 122.24±37.33mg/L at Period 4 (LOCF), 
137.08±43.62mg/L at Period 6 (LOCF), and 161.77±62.30mg/L at the final examination. 
 
B-hydroxybutyrate 
The concentration of b-hydroxybutyrate was detectable at only Period 1 for 
14 of the 21 subjects (67%) in the Kabiven group. The levels of b-hydroxybutyrate were 
too low to measure for the majority of subjects in the subsequent periods. 
 
Insulin 
The normal mean fasting level lies below 20mU/L. Serum insulin levels increased 
considerably in the Kabiven group between Period 1 (10.67–6.00mU/L), Period 4 
(LOCF; 16.71–8.62mU/L), and Period 6 (LOCF; 22.24–15.94mU/L); the value at final 
examination (LOCF) was 16.00–9.74mU/L.  
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IGF-1/IGF-BP-1 
Mean serum IGF-1 increased over the duration of the study: Period 1 (109.95–
45.19mg/L), Period 4 (LOCF; 122.81–45.52mg/L), Period 6 (LOCF; 138.62–53.72mg/L), 
and the final examination (LOCF; 163.81–78.71mg/L).  Concentration of the IGF-BP-1 is 
inversely related to the concentration of IGF-1. The concentration of IGF-BP-1 declined 
from Period 1 (54.71–37.11mg/L) to Period 4 (LOCF;12.19–8.65mg/L), then was 
relatively stable at Period 6 (LOCF; 14.00–19.98mg/L) and at the final examination 
(LOCF; 12.43–12.05mg/L) in the Kabiven group. 
 
Leptin 
Leptin is a protein hormone that has been considered to play important roles in 
regulating energy intake and energy expenditure, including appetite and metabolism. 
The mean concentration of serum leptin increased from Period 1 (8.98–9.65mg/L) to 
Period 4 (LOCF; 12.15–13.03mg/L), then remained relatively stable through Period 6 
(LOCF; 12.33–11.01mg/L) and the final examination (LOCF; 11.80–11.49mg/L) in the 
Kabiven group. 
 
Trial 01-3CB5-002 
 
C-Reactive Protein 
C-reactive protein is a general marker for inflammation and infection. The mean serum 
CRP concentration in the Kabiven group decreased from Period 1 (116.77–43.59mg/L) 
through Period 6 (LOCF; 72.05–62.90mg/L); at the final examination (LOCF), the CRP 
concentration was (87.50–87.65mg/L).  Despite the decrease, CRP levels still exceeded 
the normal range in all subjects at the final examination. 
 
Triglycerides 
Mean triglyceride concentration increased from Period 1 (74.18–30.33mg/dL) through 
Period 6 (LOCF; 132.95–49.40mg/dL); the concentration of triglycerides in the Kabiven 
group at the final examination (LOCF) was 153.77–57.52mg/dL). 
 
Urea-serum 
Measurement of the urea concentration in the serum provides information about the 
nutritional nitrogen intake. Mean serum urea concentration increased modestly during 
the study. Serum urea levels in the Kabiven group increased at each period from Period 
1 through the final examination, with arithmetic means of 2.998–1.487mmol/L at Period 
1, 3.340±1.680mmol/dL at Period 4 (LOCF), 3.888±1.973mmol/dL at Period 6 (LOCF), 
and 5.192±4.920mmol/dL at the final examination (LOCF). 
 
Creatinine 
The levels of serum creatinine stayed relatively constant during the study. Mean serum 
creatinine concentration decreased modestly from Period 1 (75.591±16.525mmol/L) to 
Period 4 (LOCF; 62.377±16.113mmol/dL), remained relatively stable at Period 6 (LOCF; 
62.650±15.495mmol/dL), and were close to the Period 1 level at the final examination 
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(LOCF; 73.041±27.339mmol/dL at the final examination) in the Kabiven group. 
 
Pre-albumin 
After a slight decrease in the median from Period 1 to Period 4 (LOCF), serum pre-
albumin concentration increased modestly through the final examination (LOCF) in the 
Kabiven group. The mean concentrations were 0.139±0.043g/L at Period 1, 
0.115±0.050g/L at Period 4 (LOCF), 0.139±0.056g/L at Period 6 (LOCF), and 
0.151±0.063g/L at the final examination (LOCF). 
 

6.1.5 Analysis of Secondary Endpoints(s) 

N/A 

6.1.6 Other Endpoints 

N/A 

6.1.7 Subpopulations 

Per the Clinical Pharmacology reviewer, no dedicated PK or safety studies are available 
in specific subpopulations. However, language relevant to safety and dosing in 
subpopulations including renal, hepatic and geriatric patients has been included in the 
proposed labeling by the Applicant.   
 
See section 7.6.3 regarding the pediatric plan. 

6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations 

N/A 

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects 

N/A 

6.1.10 Additional Efficacy Issues/Analyses 

N/A 
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7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 
Incidence 

Safety data was pooled from all 7 Kabiven clinical trials and safety data was pooled 
from all 4  clinical trials.  The 2 pharmacology studies were reviewed 
separately. 

7.2 Adequacy of Safety Assessments 

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of 
Target Populations 

Kabiven Clinical Trials 
The mean actual infusion volume for Kabiven at each period was at least 95% of the 
prescribed volume.  The mean actual infusion volume for the comparator group at each 
period was at least 97% of the prescribed volume.  The mean actual overall infusion 
volumes were 95% and 93% of the prescribed volumes in the Kabiven and comparator 
group.  In the Kabiven pool, the mean infusion duration ranged from 20.94 to 21.60 
hours through Period 6 with a mean total infusion duration of 143.56 hours.  In the 
comparator pool, the mean infusion duration ranged from 21.04 to 21.77 hours through 
Period 6 with a mean total infusion duration of 144.60 hours.   
 
In the Kabiven pooled trials, subjects who received Kabiven had a mean age of 59 
years (range of 25 to 87 years); 40% were at least 65 years of age and 14% were at 
least 75 years of age.  A total of 60% of subjects were male and all subjects were white 
except for 1 Black/African American subject.   
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Table 19:  Kabiven Trials Pooled Demographics and Baseline Characteristics 

 

 
 
Medical Reviewer’s comments:  The demographic make-up was adequate for the 
Kabiven clinical trials.  There were no major demographic differences between 
treatment groups. 

 Clinical Trials 

Exposure to the study drug, 7 subjects received 2 to 3 days and 7 subjects received ≤ 1 
day.  Most subjects (N=73) received ≥ 80% of their target mean daily exposure; 18 
subjects received 51% to 79% and only 2 subjects received  ≤ 50%. 
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7.4.2 Laboratory Findings 

Laboratory assessments for Kabiven and  and their respective 
comparator pools that were reviewed included the following: electrolytes, complete 
blood count and glucose for both Kabiven and  and their respective 
comparator pools during the clinical program.  The Applicant submitted data on shifts in 
laboratory values from baseline to all post-infusion assessments by period. 
 
Kabiven Clinical Trials 
 
Hemoglobin 
No clinically meaningful differences in the worsening of post-treatment hemoglobin were 
identified between Kabiven and comparator treated subjects.  Most subjects had low 
hemoglobin values at baseline and for at least 1 post-treatment assessment, Kabiven 
69%; comparator pool, 71%.  23 Kabiven subjects (16%) and 19 comparator subjects 
(13%) had shifts from normal at baseline to low at any post-treatment time point. One 
additional Kabiven subject (1%) shifted from normal at baseline to low alert post 
treatment. Eight Kabiven subjects (6%) and 9 comparator subjects (6%) who were low 
at baseline shifted to low alert concentrations (<8g/dL) post treatment. One additional 
subject (1%) in the comparator pool shifted from below the normal range for hemoglobin 
at baseline to above the normal range post treatment.    
 
Leukocytes 
Approximately one third of subjects had normal leucocyte counts at baseline and 
throughout the study (Kabiven 35%, comparator 38%), while 24% of Kabiven subjects 
were high at baseline and remained high post treatment compared to 27% of 
comparators.  14.5% of Kabiven subjects and 9.7% of comparator subjects had shifts 
from normal at baseline to high at any post-treatment time point.  4.8% of Kabiven 
subjects and 2.8% of comparator subjects had shifts from normal at baseline to low at 
any post-treatment period.  
 
Platelets 
Worsening of platelet count during the study was comparable in subjects treated with 
Kabiven or comparator drugs. 52% of the Kabiven subjects and 55% of the comparators  
had normal platelet counts at baseline and throughout the study.  Platelet 
concentrations shifted from normal at baseline to high in 9% of Kabiven subjects and 
8.4% of comparator subjects and shifted from baseline of normal to low in 4.8% of 
Kabiven subjects and 3.5% of comparator pool subjects. 
 
Sodium 
A majority of subjects in each pool had sodium values within the normal range at 
baseline and throughout the study Kabiven subjects, 64% and comparator subjects, 
64%. A total of 18 Kabiven subjects (13%) and 13 comparator subjects (9%) shifted 
from normal sodium values at baseline to low values post treatment; 2 additional 
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Table 44:  ADRs from sources other than clinical trials for Kabiven 
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Reported post marketing adverse drug reaction (ADR) for  from 
December 1999 through November 2010 include 18 subjects who have experienced 29 
ADRs as reported spontaneously, from regulatory authorities, in the literature and other 
sources.  Sixteen of these subjects experienced 25 SAEs.  The relationship of the 
majority of AEs were reported as possible or probable related to the drug product.   
These AEs included anaphylactoid reaction, Candidiasis, pyrexia, injection site reaction, 
bronchospasm/dyspnea, hypersensitivity, pruritus, hyperlipidemia, leukopenia, hepatitis, 
renal failure, vomiting, septicemia, hypertriglyceridemia, cholestasis and hypotension.   
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Table 46:  ADRs from Sources other than clinical trials for  
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Applicant’s table, ISS 

 
Per the Applicant, sodium glycerophosphate containing products manufactured by 
Fresenius Kabi have been administered to approximately  people over the 
last 10 years in  countries worldwide.  Between March 1999 and March 2009 over  

 units of sodium glycerophosphate containing products were sold. 
 
Medical Reviewer’s comments:  Patients who receive PN often have multiple co-
morbidities and it is possible that some of these ADRs could be related to underlying 
medical conditions.  Many of the ADRs listed in the PSURs of both Kabiven and 

, such as hypertriglyceridemia, phlebitis, infection and fever are 
similar to AEs listed in the PI of the RLDs..   
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9.2 Labeling Recommendations 

There are no labeling recommendations this review cycle. 
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There was no advisory committee meeting for this application. 
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 Content Parameter Yes No NA Comment 
                                                        Indication: 
 
 
 
Pivotal Study #2 
                                                        Indication: 
 
 
 

trials and the literature 
as supportive evidence 

15. Do all pivotal efficacy studies appear to be adequate and 
well-controlled within current divisional policies (or to the 
extent agreed to previously with the applicant by the 
Division) for approvability of this product based on 
proposed draft labeling? 

  X No pivotal clinical 
trials 

16. Do the endpoints in the pivotal studies conform to previous 
Agency commitments/agreements?  Indicate if there were 
not previous Agency agreements regarding 
primary/secondary endpoints. 

  X No pivotal clinical 
trials 

17. Has the application submitted a rationale for assuming the 
applicability of foreign data to U.S. population/practice of 
medicine in the submission? 

X    

SAFETY 
18. Has the applicant presented the safety data in a manner 

consistent with Center guidelines and/or in a manner 
previously requested by the Division? 

X    

19. Has the applicant submitted adequate information to assess 
the arythmogenic potential of the product (e.g., QT interval 
studies, if needed)? 

  X  

20. Has the applicant presented a safety assessment based on all 
current worldwide knowledge regarding this product? 

X    

21. For chronically administered drugs, have an adequate 
number of patients (based on ICH guidelines for exposure1) 
been exposed at the dose (or dose range) believed to be 
efficacious? 

  X  

22. For drugs not chronically administered (intermittent or 
short course), have the requisite number of patients been 
exposed as requested by the Division? 

  X  

23. Has the applicant submitted the coding dictionary2 used for 
mapping investigator verbatim terms to preferred terms? 

X    

24. Has the applicant adequately evaluated the safety issues that 
are known to occur with the drugs in the class to which the 
new drug belongs? 

X    

25. Have narrative summaries been submitted for all deaths and 
adverse dropouts (and serious adverse events if requested 

X    

                                                 
1 For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600 
patients for six months, and 100 patients for one year. These exposures MUST occur at the dose or dose 
range believed to be efficacious. 
2 The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to 
which they were mapped. It is most helpful if this comes in as a SAS transport file so that it can be sorted 
as needed; however, if it is submitted as a PDF document, it should be submitted in both directions 
(verbatim -> preferred and preferred -> verbatim). 
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 Content Parameter Yes No NA Comment 
by the Division)? 
 

OTHER STUDIES 
26. Has the applicant submitted all special studies/data 

requested by the Division during pre-submission 
discussions? 

X    

27. For Rx-to-OTC switch and direct-to-OTC applications, are 
the necessary consumer behavioral studies included (e.g., 
label comprehension, self selection and/or actual use)? 

  X  

PEDIATRIC USE 
28. Has the applicant submitted the pediatric assessment, or 

provided documentation for a waiver and/or deferral? 
X    

ABUSE LIABILITY 
29. If relevant, has the applicant submitted information to 

assess the abuse liability of the product? 
  X  

FOREIGN STUDIES 
30. Has the applicant submitted a rationale for assuming the 

applicability of foreign data in the submission to the U.S. 
population? 

X    

DATASETS 
31. Has the applicant submitted datasets in a format to allow 

reasonable review of the patient data?  
X    

32. Has the applicant submitted datasets in the format agreed to 
previously by the Division? 

X    

33. Are all datasets for pivotal efficacy studies available and 
complete for all indications requested? 

X    

34. Are all datasets to support the critical safety analyses 
available and complete? 

X    

35. For the major derived or composite endpoints, are all of the 
raw data needed to derive these endpoints included?  

  X  

CASE REPORT FORMS 
36. Has the applicant submitted all required Case Report Forms 

in a legible format (deaths, serious adverse events, and 
adverse dropouts)? 

X    

37. Has the applicant submitted all additional Case Report 
Forms (beyond deaths, serious adverse events, and adverse 
drop-outs) as previously requested by the Division? 

 X   

FINANCIAL DISCLOSURE 
38. Has the applicant submitted the required Financial 

Disclosure information? 
X    

GOOD CLINICAL PRACTICE 
39. Is there a statement of Good Clinical Practice; that all 

clinical studies were conducted under the supervision of an 
IRB and with adequate informed consent procedures? 

X    

 
IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE? _X__Yes_____ 
 
If the Application is not fileable from the clinical perspective, state the reasons and provide 
comments to be sent to the Applicant. 
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Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
 
 
None 
 
 
 
 
 
 
 
 
Reviewing Medical Officer      Date 
 
 
Clinical Team Leader       Date 
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