
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 
 

200656Orig1s000 
 
 

SUMMARY REVIEW 





 Signatory Summary Review 
NDA 200656 
Kabiven/Perikabiven 
 

Page 2 of 15 

OSE= Office of Surveillance and Epidemiology 
DMEPA=Division of Medication Error Prevention and Analysis 
CDTL=Cross-Discipline Team Leader 
CMC= Chemistry and Manufacturing 
CDRH= Center for Devices and Radiologic health 
HF = Human Factors 
GHDB=General Hospital Devices Branch 

Reference ID: 3616295











 Signatory Summary Review 
NDA 200656 
Kabiven/Perikabiven 
 

Page 7 of 15 

 
Study 2:  
“Fifteen home care nurses participated in the human factors validation study for Kabiven and 
Perikabiven 3 chamber parenteral nutrition (PN) bags for use in the home care setting. This 
summative study evaluated the adequacy of the instructional materials provided by Fresenius 
to provide home care nurses with the ability to self-train and then impart the knowledge to 
train a simulated patient on the proper use of Kabiven and Perikabiven 3 chamber PN bags”. 
“These tasks included: 

• Inspecting the bag 
• Activating the bag 
• Injecting additives 
• Spiking the bag” 

 
“All participants except one participant that did not activate the bag completely but this 
participant realized her error when she saw the fluid escaping from the lipid chamber. She 
subsequently checked the homogeneity of the bag content, and believed that the contents were 
evenly distributed”. 
 
The CDRH HF reviewer concluded that the studies were acceptable.  The reviewer made the 
point that the training helped to mitigate errors associated with the 3-chamber parenteral 
nutritional bag.  They requested that the in-service training guide will be used in the sponsors 
training program. 
 
Additional comments regarding these studies from the Division of Medication Error 
Prevention and Analysis (DMEPA [OSE]) are as follows: 
 
“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. We agree with the Applicant and note 
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 redundancy (e.g., identical information in the section titled “Read 
This” on the over pouch labeling and the bag label). We find the proposed container label and 
prescribing information acceptable.” 
 
DMEPA concluded that “DMEPA finds the study design and results for the (supplemental) 
validation study involving pharmacy personnel and the usability study involving home care 
nurses acceptable. These studies have also addressed previous failures cited by DMEPA. 
Additionally, we conclude that the proposed container label and instructions for use are 
adequate.” 
 
I have reviewed this issue and have found that the training video will be posted on the 
Applicant’s website.  In addition, access information to this site is also reflected in label 
section 2.2 Important Preparation Instructions:  “An instructional video is available at 
www.KabivenUSA.com”. 
 
Based upon these reviews, I find that this deficiency has been satisfactorily resolved. 
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Device Engineering 
The CDRH General Hospital Devices Branch (GHDB) review focused on resolving device 
engineering deficiencies for leaking, burst, dropping, and infusion port leaking.  The CDRH 
GHDB review concluded that no additional device engineering deficiencies remain.   
 
This deficiency has been satisfactorily resolved. 
 
In summary, I concur with the conclusions reached by the chemistry reviewer regarding the 
acceptability of the manufacturing of the drug product and drug substance.  Manufacturing site 
inspections were acceptable.  Stability testing supports an expiry of 24 months. The CMC 
deficiencies listed in the CR letter have been satisfactorily resolved.   
 
I concur with the conclusions reached by the CDRH Human Factors and General Hospital 
Devices Branch regarding the satisfactory resolution of the deficiencies regarding the 3-
chamber bag that are listed in the CR letter. 
 
I concur with the conclusions reached by the CDRH General Hospital Devices Branch 
regarding the satisfactory resolution of the deficiencies regarding engineering deficiencies that 
are listed in the CR letter. 
 
There are no outstanding issues precluding approval. 

4. Nonclinical Pharmacology/Toxicology 
I have reviewed the nonclinical review and the team leader addendum which further clarifies 
some of the analysis.  The reviewer’s summarized the findings as follows: 
 
“In the current submission, the Applicant has submitted a complete safety assessment of 
leachables/extractables from the 3-CB  packaging system. Safety assessment of the 
potential leachables from the 3-CB packaging system was performed following  
and storage of the 3-CB  bags with components of the drug product (lipid, glucose and 
amino acid), or treatments with comparable solvents, such as saline, water or 13 % ethanol 
stored in the  container for extended period at different temperatures after  
to allow leaching of the migrants from the container into the liquids. The levels of leachables 
and extractables and their degradation products were measured, analyzed, and an assessment 
of the safety was performed. For some components, for which the levels were not detectable 
because of insolubility or for some other reason, the safety assessment of that component was 
performed based on the assumption that 100% of it will be released into the IV fluid”. 
 
“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. 
Thus, there are no safety concerns for the potential leachables/extractables from the  3-
CB packaging system into Kabiven/Perikabiven IV fluids”. 
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Because this is a new container, it was important to understand the profile of the 
leachables/extractables.  In the review of  in particular, the safety margin was 
acceptable and sufficient from a nonclinical, chemistry and manufacturing, clinical standpoint 
for approval of this product.  However, it was agreed that additional measurements should be 
performed post-marketing in order to ensure that the variability of the concentration of 

is small, and that it continues to be within acceptable limits.  This was agreed upon as 
a post-market commitment by the Applicant. 
 
I concur with the conclusions reached by the pharmacology/toxicology reviewer that there are 
no outstanding pharmacology/toxicology issues that preclude approval. 

5.    Clinical Pharmacology/Biopharmaceutics  
There were no outstanding issues relating to clinical pharmacology.  The reviewers concluded 
that the NDA was approvable during the first cycle.  Comments for the final labeling regarding 
Clinical Pharmacology were addressed by the sponsor.  See final approved labeling. 
 
I concur with the conclusions reached by the clinical pharmacology/biopharmaceutics reviewer 
that there are no outstanding clinical pharmacology issues that preclude approval for use in 
adult patients. 

6. Clinical Microbiology  
Does not apply to this application. 

7. Clinical/Statistical-Efficacy 
The clinical reviewer provided a summary of the clinical pharmacology study which was 
evaluated in the first review cycle (see below). 
 
“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.” 
 
There were eleven small, supportive, Kabiven and Perikabiven clinical trials of short-term 
duration submitted during the first cycle, as noted by the clinical reviewer.  None of the 
clinical trials had clinical efficacy endpoints, but three of the Kabiven trials had laboratory 
assessments.  These studies collected blood/serum samples and performed various laboratory 
tests. (for complete review see first cycle clinical review). No pre-specified clinical efficacy 
outcomes were monitored in these studies. The efficacy of the components of 
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to meet the nutritional needs of pediatric patients below a certain weight or age.  PMHS also 
agrees that additional safety studies are warranted  

 
 
On June 18, 2014 the PeRC committee discussed the Applicant’s pediatric plans and request 
for a partial waiver. The PeRC agreed with the Division to grant a partial waiver in patients < 
2 years of age because the product does not represent a meaningful therapeutic benefit over 
existing therapies for pediatric patients in this age group and is not likely to be used in a 
substantial number of pediatric patients in this group. Pediatric patients < 2 years of age 
generally require specific, individually prepared parenteral nutrition.  In addition, PeRC 
recommended that a deferral of trials in patients ≥ 2 years of age be granted because this 
product is ready for approval for use in adults and the pediatric study have not been completed.  
 
The PeRC also agreed with the Division’s plan to require a PREA PMR to study Kabiven first 
because it is a centrally administered product.  If there are no new safety or efficacy issues 
identified with Kabiven then the PeRC agreed that studies in Perikabiven would not be needed. 

11. Other Relevant Regulatory Issues 
 
Hospira, Inc. submitted a request to withdraw NDA 019683 for Aminosyn II 3.5% 
Injection on , and on , a request to withdraw NDA 017957 for 
Novamine 11.4% Injection.  Hospira stated that the products were not currently marketed and 

 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 this review 
cycle. 
 
Review of this issue revealed that Aminosyn II 3.5% Injection and Novamine 11.4% Injection 
were not removed for safety or efficacy.  Therefore, the information from these products can 
be relied upon for approval of Kaviven and Perikabiven. 
 
Finally, 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. 
 

• Financial Disclosure:  satisfactorily addressed (see clinical review) 
• Proprietary name Review: 
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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There are no other unresolved relevant regulatory issues. 

12. Labeling 
 
Includes: 

• Proprietary name  
There were several discussions regarding the actual name that should be used in 
the labeling.  The final determination was: (amino acids, electrolytes, dextrose 
and lipid injectable emulsion), for intravenous use. 
  
It was further determined that “ ” should not be included as part of 
the name.  The CMC review team required the Applicant to submit the data 
which supported that statement.  Based upon the Applicant’s response, it was 
concluded that sulfites were not added but actual measurement of sulfites in the 
product was not available.  Therefore it was recommended that the Applicant 
replace the phrase “ ” with “No added sulfites” in the Description 
(11) section of labeling, and that this phrase not appear next to the Trade name.  
This was accepted by the Applicant. 
 

• Physician labeling  
-Since this application was based on 505(b) (2) references several of which are not in 
PLR format, sections of the label, particularly the Warnings and Precautions were 
updated to be in line with current labeling guidances and the CFR. 
 
-The Dosing and Administration section was updated to a more user friendly format 
including current references regarding nutritional requirements ([Ayers P. et al. 
A.S.P.E.N. Parenteral Nutrition Handbook, 2nd ed. 2014 pg. 123]; [Mueller CM ed. 
The A.S.P.E.N. Nutrition Support Core Curriculum 2nd ed. 2012. Chapter 29 Wolk R, 
Foulks C. Renal Disease., pg. 500]). 
 
-The Maternal Health Team was consulted to assist in the wording of the pregnancy 
subsection of the label.  This resulted in recommendations structured in the spirit of the 
Proposed Pregnancy and Lactation Labeling Rule (PLLR) published May 2008, while 
complying with current labeling regulations.  The nursing mothers subsection of 
labeling was revised to comply with current labeling recommendations.  The Applicant 
accepted these recommendations.   
 

• Carton and immediate container labels 
The agreed upon carton and container labeling will change proposed wording “

” to “no sulfites added”.  This change was submitted by the Applicant on 
8/21/2014).  It was acceptable to the CMC review team. 
 
The Applicant informed the Division that it was unable to have these changes reflected 
in the printing template for the immediate container label for up to 8 weeks from the 
agreed upon labeling.  Since these formulations of lipid emulsions are in short supply, 
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we permitted the Applicant to be able to use the current printing template for the carton 
and container which includes the term “ ”,  until which time the new 
template is available and then it will match the approved wording: “No sulfites added” 
as noted above by the CMC reviewers. 
 

• Patient Labeling/Medication Guide  
None necessary, this will be parentally administered by health care professionals. 

13. Decision/Action/Risk Benefit Assessment 
 

• Regulatory Action: Approval 
 

• Risk Benefit Assessment 
This 505(b)(2) application relies upon the findings of the efficacy and safety of previously 
approved products as outlined above.  Because this preparation is a fixed dose 
combination, it is anticipated to be useful for supplying the typical adult patient’s 
nutritional needs pareterally.  However, in circumstances such as renal failure, or 
cardiovascular instability it may not be appropriate to administer these fixed dose 
combination products without supplementation or correction of underlying pathologies.  
These safety issues are adequately discussed in the agreed upon labeling.  Kabiven and 
Perikabiven will be used in centers where knowledgeable clinicians, pharmacists and 
nutritionists are will direct the use of these products.  In conclusion, there is a favorable 
benefit-risk profile when Kabiven or Perikabiven are used for adult patients requiring 
parenteral nutrition when oral or enteral nutrition is not possible, insufficient, or 
contraindicated. 

 
• Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies 
 
A REMS is not recommended for this product 

 
• Recommendation for other Postmarketing Requirements and Commitments 

 
PMR: 
2772-1 Prospective, randomized (1:1), open-label, parallel group, active controlled, 
multicenter trial study to assess safe and effective doses of Kabiven (amino acids, 
electrolytes, dextrose and lipid injectable emulsion) in pediatric patients aged 2 to 16 years.  
 
Final Protocol Submission: 02/2015 
Study Completion:    08/2017 
Final Report Submission:   08/2018 
 
PMC: 
2772-2    Conduct testing for  content in the Kabiven or Perikabiven product.  The 
testing will be divided into two phases: 
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1.   Test batches of freshly manufactured product using six different batches of the   
 bag.   

2.   Test six different batches of product at expiry.  
  

Final Report Phase 1:  03/16 
Final Report Phase 2:  12/18  

 
APPENDIX I (see next page) 
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.  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  

  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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