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1 Executive Summary

1.1 Recommendation

NDA 200656 is acceptable from a Clinical Pharmacology perspective provided an 
agreement is reached with the sponsor with regard to labeling language.

1.2 Phase IV Commitments

None

1.3 Summary of Important Clinical Pharmacology and Biopharmaceutics Findings

NDA 200656 was originally submitted on January 28, 2011. Clinical 
Pharmacology review of the original submission concluded that the NDA was 
acceptable (see review 09/28/2011).  Sponsor received a Complete Response letter 
on 11/21/2011 due to clinical, product quality, device performance and human 
factor assessment deficiencies.  The resubmission attempts to address these issues.  
There were no outstanding issues for Clinical Pharmacology in this review cycle.  
Labeling has been reviewed and revisions proposed to the sponsor. See final 
labeling in DARRTs once approved.
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 There were no other clinical pharmacology assessments in this NDA, including no 
dedicated specific population or drug-drug interaction studies.  Sponsor has addressed these in the 
label using existing literature and clinical use information.  
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2.2.3 What are the results and conclusions from the two relative bioavailability studies 
conducted in support of the change in phosphate source and do the results in general support this 
switch? 
 

Key results and conclusions from the two relative bioavailability studies comparing 
phosphate provision across test and reference sources are summarized below.   
 
Study Glyc-001-C P1:  This was a single-centre, double-blind, randomized, two-treatment, two-
sequence, active-controlled phase-I-study to evaluate phosphate from glycerophosphate 
(Glycophos®; 20 mmol/h for 4 h; Fresenius Kabi, Norway) versus sodium phosphates (I-
Phosphates; 20 mmol/h for 4 h; Hospira, Inc, USA) in n = 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 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 (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. 
 
Study results: 
Pre-dose levels of inorganic phosphate in urine and serum (days 1 and 2):    

 
 
Relative Bioavailability:  Serum concentrations of phosphate steadily increased during the 
intravenous infusion and reached a peak at the end of 4 hours.  After this, concentrations 
decreased to baseline levels within 24 h.  Within individuals, serum phosphate concentrations 
from the organic sodium glycerophosphate source were somewhat lower than that from the 
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inorganic phosphate source.  Baseline-corrected serum phosphate concentrations are shown in the 
plot below: 

 
In urine, the amount of excreted phosphate (baseline-corrected) increased steadily during the 4 
hour infusion period after which it decreased.  Overall, the amount of phosphate excreted in urine 
over 24 hours was somewhat smaller from the organic sodium glycerophosphate source compared 
to the inorganic phosphates.  In the body, phosphate that is not taken up by the tissues is almost 
exclusively excreted into the urine. 

The baseline-corrected 24-hour average urinary phosphate vs. time profiles (mid-point of 
urine collection interval) for the two treatment groups are shown: 
 

 
 
Pharmacokinetic parameters for urinary excretion of phosphate and serum PK, as well as their 
relative bioavailability/bioequivalence assessment are shown below: 
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Statistical analysis of urinary phosphate excretion data: 

meter phos) sphate)  
CI   CI 

 
Urine 
Para

Test 
(Glyco

Reference 
(I-Pho

Ratio  
T/R %

90 %
LL 

90 %
UL 

Ae 
[mmol/coll] 

77.38 88.73 87.21 81.94 92.81 

Ae, bc 53.04 62.97 84.23 78.02 90.94 
[mmol/coll] 
bc: baseline corrected;  Coll: collection period 

Serum pharmacokinetics of phosphate: 
 

 
 
S l anal or serum p ta (BE d; W n 5

er (Glycophos) (I-Phosphate) T/R % 
CI 

LL 
 CI 

UL 

tatistica
Serum 

ysis f
Test 

hosphate da  wizar
Ratio 

inNonli
90%

.2): 
90 %

Paramet
Reference  

AUC24 
[mmol*h/L] 37.05 38.98 95.03 92.35 97.79 
AUCbc 
[mmol*h/L] 9.01 11.13 80.89 71.06 92.08 
Cmax 
[mmol/L] 2.86 3.36 85.36 80.86 90.12 

bc = baseline corrected;  LL: lower limit;  UL: upper limit; T/R: Test to Reference ratio 

ate 
bioequivalent in this study (90 % CI for 

test/refe

s fell below 80 %.  The baseline 
hosphate data was well balanced in the two treatment periods. 

r 
r all 

f sodium glycerophosphate as a source of phosphate provision into the proposed TPN products.   

 
The uncorrected amount excreted in urine Ae, serum AUC0-24 and Cmax values for phosph
across test and reference sources were found to be 

rence ratios within 80-125 % bounds).  
For baseline-corrected data (Ae and AUC24), the two formulations did not meet the 

bioequivalence criteria. The lower limit of the confidence bound
p
 
Review Conclusions on relative bioavailability findings:  The demonstrated comparability of 
phosphate provision from the new organic sodium glycerophosphate source, to that of equimola
doses of approved inorganic phosphates is acceptable, though not strictly bioequivalent fo
parameters assessed.  The study allowed a direct comparison of the two sources (sodium 
glycerophosphate vs. I-Phosphates) in their ability to deliver phosphate to the body, in a dose 
setting that was not confounded by the presence of other nutrients or excipients such as those 
found in a complete TPN formulation.  Relative bioavailability results support the incorporation 
o
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Study Results:  Pharmacodynamic assessments:  Changes in the following pharmacodynamic
(PD) variables (in response to changes in systemic phosphate levels) were evaluated in the 
relative bioavailability study: amount excreted, Ae in urine for c

 

alcium, sodium and potassium 
ver 24 h, baseline corrected; AUC0-24h, baseline corrected for serum concentrations of the 

end 

 
odynamic effect of phosphate supplementation.  It didn’t appear 

at sodium glycerophosphate had a greater effect on this decrease relative to the approved 

ad.  
lations.  Similarly, serum 

oncentrations of sodium increased gradually during the infusion.  Values were comparable 

rinary excretion of potassium and serum concentrations of potassium decreased 
uring the infusion and returned to baseline thereafter.  Values were comparable across the two 

both phosphate sources, the mean (geometric mean) values of 
arathormone increased for both treatments about approximately 100%.  The PD effect was same 

y the sponsor and results suggest 
ioequivalence of the serum and urinary parameters as based on 90 % CI of the T/R ratio for 

calcium, potassium and sodium within 80-125 % range: 
 

o
above; and time matched comparisons for PTH and calcitonin. 
 
Calcium:  Serum calcium concentrations decreased gradually reaching minimum values at the 
of the 4 hour infusion, after which values reverted to baseline at the end of 24 hours.  The extent 
of decline in serum calcium was comparable for both phosphate sources. Decrease in calcium
levels is an expected pharmac
th
inorganic phosphate source. 
 
Sodium:  The amount of sodium excreted in urine increased steadily during and post infusion.  
Contribution from sodium within the two formulations (Test- Sodium glycerophosphate and 
Reference- Sodium phosphates) might have been a major cause for this increase in sodium lo
The increase in sodium excretion was similar across the two formu
c
across the two formulations and returned to baseline at 24 hours. 
 
Potassium: U
d
infusions. 
 
Parathormone:  During infusion of 
p
in both treatment periods.   
 
Statistical analysis of the PD parameters was conducted b
b

 
 
Review conclusions- PD:  The PD endpoints of interest showed an expected trend of change with
exogenous phosphate administration.  The extent of change in PD was comparable for the two 
sources.  The clinical relevance of the observed magnitude of changes in PD in this study is not 
known, since t

 

he doses administered in the study are higher than those used therapeutically. In 
ddition, the potential influence on PD from the additional phosphate from food sources is not 

understood.   
a
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Additional comments:  The dose of the phosphate source and duration of administration (20 
mmol/h for 4 h) used in this study are different than that proposed for clinical use (20 mmol 
administered over 12-24 hours).  However, due to the endogenous nature of the phosphate
and high phosphate provision from food intake, use of a typical dose in a healthy subject 
‘bioequivalence’ study such as this may not assure sufficient increase in physiologic levels to 
allow a head-to-head product comparison.  Hence reviewer finds the use of the dose and dur
to be acce

 moiety 

ation 
ptable as a proof of systemic bioavailability of phosphate from the proposed new 

source. 

rs the 

 

 macro 

or may not allow a clear identification of phosphate 
ioavailability from the two sources. 

  
In addition, in the current study sponsor didn’t administer the complete test and 

reference TPN formulations to compare phosphate sources, but rather directly administe
two phosphate sources.  Reviewer finds this acceptable as this investigation verifies the 
contribution of either source to systemic and urinary phosphate concentrations.  As proposed by
the sponsor in their rationale for choosing to administer the phosphate products instead of the 
complete TPN formulation in this study, it is likely that the interplay of various micro and
nutrients (active ingredients such as amino acids, dextrose, electrolytes) in the complete 
parenteral nutrition formulation may 
b
 
Study KABI-003-C P1:  This was a single-centre, double-blind, randomized phase I study to 
evaluate the relative bioavailability of phosphate from  formulation versu
organic sodium glycerophosphate (Glycophos®) in healthy subjects.  This exploratory study 
involved 10 healthy subjects ages 18-45 years.  An equimolar amount of phosphate as provided 
by  (0.101 mmol phosphate/13.3 mL /kg body weight/
hours) was provided by Glycophos® diluted in 0.9 % NaCl (0.101 mmol Glycophos®/1
NaCl/kg body weight).  The experimental phase consisted of one treatment period with 
administration of the investigational medicinal products (IMPs) on Days 3 and 7 of the treatment 
period and a wash-out period of 88 hours between the infusions. During the in-house period, th
subjects were on standardized nutrition. In the morning of Days 3 and 7, the infusion w

s 

8 
3.3 mL 

e 
ith the 

Ps started following a breakfast, which was served 2 hours before start of infusion. 

ntical 

e 
); 

arameters and 
resultant statistical analyses did not suggest significant differences in BA.  

IM
 
Study results:  Relative Bioavailability of Phosphate:  Following i.v. infusion of ide
phosphate doses of both test ( ) and reference (Glycophos; sodium 
glycerophosphate in 0.9 % NaCl) products, concentrations of phosphate in serum increased 
gradually over the 8 h infusion.  The shape of the phosphate profile in serum for the test sourc
( ) was somewhat different to that from the reference source (Glycophos
Individual subject profiles demonstrated similar trend.  However, the final p
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Study 00-3CB5-001:  This was a randomized, double-blind study to evaluate the safety, tolerance 
and efficacy of a proposed parenteral nutritional product against Kabiven in subjects requiring 
parenteral nutrition.  N = 21 subject were randomized to each of the two treatments.   Kabiven 
(electrolyte modified, 2626 ml; sodium and calcium) was administered at 15 ml/kg bw/day in 
period 1, and 30 ml/kg bw/day in period 2,3,4,5,6,7 via central intravenous infusion. 
 
 Baseline 

(period 1) 
Period 4 (after 
3 consecutive 
24h treatments 
with Kabiven 
only) 

Period 4 
minus 
baseline 

Final Examination 
(LOCF) 
(partial 
supplementation 
with oral nutrition 
on days 5, 6 and 
7) 

Final 
examination 
(LOCF) minus 
baseline 

Essential AA 839.79 
(186.66) 

  1047.16 (174.80) 207.37 
(196.81) 

Isoleucine (umol/L) 65.92 
(26.22) 

78.83 (16.14) 12.64 (24.58) 82.67 (13.77) 14.87 (28.62) 

Leucine (umol/L) 137.78 
(43.33) 

116.32 (29.43) -19.9 (41.35) 112.18 (28.27) -23.84 (38.81) 

Lysine (umol/L) 136.87 
(33.34) 

173.15 (42.21) 34.39 (45.67) 188.44 (42.50) 48.95 (48.88) 

Methionine (umol/L) 26.10 
(6.02) 

43.36 (13.6) 16.36 (12.64) 40.6 (9.89) 13.73 (8.81) 

Phenylalanine 
(umol/L) 

62.77 
(8.92) 

77.6 (13.74) 13.72 (17.05) 73.91 (19.98) 10.21 (15.88) 

Threonine (umol/L) 91.53 
(19.53) 

191.30 (63.30) 95.49 (36.20) 193.71 (37.37) 97.78 (46.21) 

Tryptophan 
(umol/L) 

26.83 
(9.42) 

31.61 (7.7) 4.61 (10.31) 31.74 (9.95) 4.73 (12.35) 

Valine (umol/L) 230.47 
(60.99) 

273.06 (53.79) 41.89 (79.77) 260.79 (45.20) 30.20 (55.64) 

Histidine (umol/L) 61.51 
(13.13) 

68.14 (19.30) 6.13 (20.37) 71.47 (14.15) 9.30 (15.14) 

Non-essential AA 1104.55 
(172.24) 

  1444.33 
(324.70) 

339.78 
(297.43) 

Arginine (umol/L) 35.31 
(10.74) 

73.91 (26.69) 37.24 (27.35) 87.38 (30.48) 50.07 (31.25) 

Alanine (umol/L) 244.30 
(51.19) 

270.50 (81.19) 20.11 (79.10) 325.73 (100.37) 72.71 (80.78) 

Aspartic acid      
Glutamic acid 
(umol/L) 

54.19 
(18.96) 

76.15 (30.38) 20.72 (23.94) 94.15 (37.17) 33.76 (24.99) 

Glycine (umol/L) 170.16 
(40.65) 

218.48 (69.4) 50.28 (58.72) 254.87 (87.14) 84.93 (76.52) 

Proline      
Serine (umol/L) 80.99 

(18.02) 
98.42 (27.66) 17.57 (21.67) 109.89 (28.21) 28.49 (22.67) 

Tyrosine (umol/L) 58.24 
(11.63) 

48.11 (9.31) -9.70 (15.92) 49.31 (8.43) -8.55 (12.99) 

Fatty acids      
C16 (umol/L) 
[palmitic acid] 

1213.33 
(357.55) 

1134.91 
(408.58) 

-62.84 
(438.59) 

1372.19 (439.05) 163.14 
(448.20) 

C18 (umol/L) 
[stearic acid] 

262.40 
(84.88) 

268.33 (93.11) 6.93 (102.92) 299.76 (86.70) 33.15 (99.66) 

C18:1 (umol/L) 
[oleic acid] 

1548.92 
(422.68) 

1514.99 
(478.18) 

-15.72 
(507.89) 

1766.66 (546.13) 223.97 
(585.59) 

C18:2 (umol/L) 
[linoleic acid] 

1226.87 
(351.81) 

2036.62 
(563.64) 

783.23 
(535.36) 

2434.00 (799.26) 1161.69 
(853.92) 

Other markers of      
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energy utilization 
Insulin (mcU/L) 10.67 (6.0) 17.15 (8.6) 6.05 (8.76) 16.4 (9.81) 5.33 (6.7) 
Leptin (mcg/L) 8.98 (9.65) 12.23 (13.37) 3.17 (6.23) 11.86 (11.79) 2.82 (4.47) 
Triglyceride (mg/dL) 72.28 

(29.31) 
105.06 (52.16) 27.26 (51.04) 129.89 (49.63) 56.37 (58.37) 

Glucose (mg/dL) 128.38 
(63.72) 

133.89 (41.80) 3.57 (29.45) 125.52 (36.38) -2.86 (45.07) 

Urea (mg/dL) 3.69 (1.90) 4.32 (2.63) 0.58 (1.87) 5.0 (2.69) 1.23 (1.62) 
IGF-1 109.95 

(45.19) 
125.40 (45.09) 12.86 (27.74) 168.45 (77.76) 28.67 (37.07) 

IGF BP-1 54.71 
(37.11) 

11.20 (7.56) -42.52 (38.43) 11.45 (11.47) -42.29 (36.78) 

Starting day 5 of the infusion, partial oral nutrition was allowed (~ 35 % by day 7).  Therefore, period 4 data 
is presented in the table above as until this day nutrition was solely via Kabiven.   
 
Review comments: 

Essential and non-essential amino acids demonstrated an increase over baseline with 
Kabiven (central vein) infusion for 7 days. Most of the individual amino acids increased over pre-
treatment levels, with the exception of leucine (an essential AA) and tyrosine (a non-essential 
AA).  Fatty acid pattern analysis suggested an increase in palmitic, stearic, oleic and linoleic 
acids.  In addition, the levels of capric acid, C10 also increased in the kabiven group.  The levels 
of alpha-linolenic acid were reportedly too low to detect for the majority of patients and were not 
evaluated. [The five major fatty acid components known to be available from soybean oil are the 
unsaturated fatty acids, linoleic acid C18:2 at 54 %, oleic acid, C18:1 at 24 %, alpha linolenic 
acid C18:3 at 7 % and the saturated fatty acids, palmitic acid C16 at 11 %, and stearic acid C18 
at 4 %].  

The levels of insulin, leptin and IGF-1 showed an increase over baseline.  
Correspondingly, the levels of IGF binding protein decreased with Kabiven therapy.  The 
nitrogen balance [determined as a difference between nitrogen input (from protein synthesis 
sources included in the TPN) and output (in urinary urea)] was nearly apparent in two of the 
treatment periods (period 2 and 4). Deficits were noted in periods 1 and 2 where reduced 
infusion volumes (nitrogen input) were employed.  In period 3, there was more nitrogen output 
(urine) compared to input via TPN thus also resulting in a relative deficit.  Measurement of 
serum urea concentration suggests an increase over time with Kabiven therapy, suggestive of 
increased nutritional nitrogen intake.  Amount of urea excreted in urine increased slightly with 
Kabiven treatment.  The levels of pre-albumin (mg/L) suggestive of improved synthesis of 
constitutive proteins increased with treatment.   
 
Reviewer conclusions:  Study evaluated safety, tolerability and efficacy (nutrient utilization) 
following Kabiven treatment.  Data suggests improvement in the availability of most amino acids, 
fatty acids and energy utilization following Kabiven administration. The clinical relevance of 
observed changes is not known.  Please refer to the clinical review of this NDA by Dr. Karyn 
Berry for further information.   
 

2.2.5. What are the relevant characteristics of absorption, distribution, metabolism and 
distribution (ADME) of the proposed products? 
 
Each component of Kabiven

TM 
has been utilized as a nutrient in clinical 

situations for many years and some have been studied separately.  
 
Fat emulsion: The infused fat particles are known to be cleared from the blood stream in a 
manner thought to be comparable to the clearing of chylomicrons. In healthy volunteers, the 
maximum clearance rate of the triglycerides after fasting overnight has been found to be 
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MEMORANDUM  DEPARTMENT OF HEALTH AND HUMAN SERVICES 
      PUBLIC HEALTH SERVICE 
     FOOD AND DRUG ADMINISTRATION 
    CENTER FOR DRUG EVALUATION AND RESEARCH 
___________________________________________________________ 
 
DATE: August 14, 2011 
 
TO:  Donna Griebel, M.D. 

Director 
Division of Gastroenterology Products (DGP) 
Office of Drug Evaluation III 

 
Dennis Bashaw, Pharm.D. 
Director, Division of Clinical Pharmacology 3 
(DCP3) 

 
FROM: Xikui Chen, Ph.D., Chemist  

Division of Bioequivalence and GLP Compliance 
(DBGC) 
Office of Scientific Investigations (OSI)  

 
THROUGH: Sam H. Haidar, Ph.D., R.Ph.  

Chief, Bioequivalence Investigations Branch 
Division of Bioequivalence and GLP Compliance  
Office of Scientific Investigations  

 
  Martin K. Yau, Ph.D.  

Acting Team Leader - Bioequivalence 
Division of Bioequivalence and GLP Compliance    
Office of Scientific Investigations 

 
SUBJECT: Review of EIRs Covering NDA 200-656, Kabiven™ 

 ) and  
 ), 

Sponsored by APP Pharmaceuticals, LLC  
 
At the request of the Division of Gastroenterology Products 
(DGP), and the Division of Clinical Pharmacology 3, DBGC 
audited the clinical and analytical portions of the 
following study: 
 
Study Number: Glyc-001-C P1 

Study Title:  “Single-Centre, Double-Blind, Randomized, Two-
Treatment, Two-Sequence, Active-Controlled  

Reference ID: 3000392Reference ID: 3022050
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(b) (4)

(b) (4)
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Page 3 - NDA 200-656, Kabiven™  
   

 
mmol/L phosphorus in Liquichek Urine Control 1 and 16.1 
mmol/L phosphorus in Liquichek Urine Control 2 were used 
for urine samples.  The two quality controls (1.3 and 2.1 
mmol/L) employed in the serum samples during the study did 
not meet the recommendations in FDA guidance for three 
concentrations in the range of study samples to demonstrate 
the accuracy of a method. The maximum observed phosphate 
concentrations for serum samples were 3.38 mmol/L after the 
test product, and 4.20 mmol/L after the reference, 
respectively.  The two quality controls (8.3 and 16.3 
mmol/L) utilized in the urine samples during the study were 
not representative of study urine sample concentrations, 
since approximately 164 urine samples were re-analyzed due 
to their concentration above the measuring upper limit 92 
mmol/L. 
 
In the response from , the firm 
provided calibration standards in the appendix 6 and 7.  
The firm also provided 2 external quality assurances for 
serum samples and 2 external quality assurances for urine 
samples in appendix 10, and stated that external quality 
assurance samples cover the study samples. 
 
Concentration of the four external quality assurances could 
not be located in the appendix 10.  However, the 
concentrations of external quality assurances listed in the 
analytical report (study No.: Glyc-001-C P1) ranged 0.959 
to 2.48 mmol/L in serum and 4.61 to 18.8 mmol/L in urine.  
The concentrations in external quality assurances were the 
same as used in internal quality controls.  The quality 
control samples were not representative of the study 
samples, and the analytical method was insufficiently 
demonstrated to be accurate during the study. 
 
Conclusion: 
 
Following the above inspections, DBGC recommends that the 
phosphate data from study Glyc-001-C P1 should not be 
accepted for Agency review, because the quality control 
samples did not represent the study samples, and the 
analytical method was insufficiently demonstrated to be 
accurate during the study for the purposes of this 
bioequivalence assessment. 
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After you have reviewed this transmittal memo, please 
append it to the original NDA submission. 
 
 
 
 
 
      
 
     Xikui Chen, Ph.D.  
  
   
Final Classification:  
 
Clinical 
 
PAREXEL International GmbH, Early Phase Clinical Unit – 
Berlin, Haus 18, Spandauer Damm 130, 14050 Berlin, Germany 
– NAI  
 
Analytical 
 

  
 – VAI 

 
 
 
cc: DARRTS 
OSI/Ball 
DBGC/Salewski/Haidar//Yau/Viswanathan/Skelly/Chen/Djernett/
Mathews/CF 
OND/DGP/Donna Griebel/Frances Fahnbulleh 
OTS/OCP/DCPIII/Dennis Bashaw  
HFR-CE350/Jonee Mearns 
 
Draft: XC 8/12/11 
Edit: MFS 8/12/11 
 
DSI: File BE6200; O:\BE\EIRCover\200656app.pho.doc 
FACTS 1283377 
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Phase 1: X   PD data (serum calcium, 
sodium, potassium, PTH 
and calcitonin) available 

from one of the relative BA 
studies  

Glyc-001-C P1 
Phase 2:     
Phase 3: X   Limited PD information 

available from phase 3 
studies  00-3CB4-001, 00-
3CB5-001 and 01-3CB5-

002 (serum urea, creatinine, 
pre-albumin etc) 

    PK/PD -                                                    
Phase 1 and/or 2, proof of concept:     

Phase 3 clinical trial:     
    Population Analyses -                                                    

Data rich:     
Data sparse:     

II.  Biopharmaceutics                                                                                                                            
    Absolute bioavailability     
    Relative bioavailability -                                                                                                                         

solution as reference:     
alternate formulation as reference: X 2  Relative BA studies (Glyc-

001-C P1, KABI-003-C P1) 
to compare the systemic 

phosphate levels following 
Sodium glycerophosphate 
(current formulation) vs. 

inorganic phosphates 
(approved) 

    Bioequivalence studies -                                                                                                                            
traditional design; single / multi dose:     

replicate design; single / multi dose:     
    Food-drug interaction studies     
    Bio-waiver request based on BCS     
    BCS class     
   Dissolution study to evaluate alcohol 
induced 
   dose-dumping 

    

III.  Other CPB Studies                                                                                                                            
    Genotype/phenotype studies     
    Chronopharmacokinetics     
    Pediatric development plan    Pediatric waiver proposed 
    Literature References     
Total Number of Studies X 5  2 Relative BA studies and 3 

phase 3 trials containing 
limited pharmacological 

information 
     

 
On initial review of the NDA/BLA application for filing: 

 Content Parameter Yes No N/A Comment 
Criteria for Refusal to File (RTF) 
1 Has the applicant submitted 

bioequivalence data comparing to-be-
marketed product(s) and those used in the 
pivotal clinical trials? 

  X  
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2 Has the applicant provided metabolism 
and drug-drug interaction information? 

 X  Section 7.0 is not included in the proposed labeling; sponsor 
will be asked to include observed or predicted DDI or lab-drug 
interaction data as section 7.0. 

3 Has the sponsor submitted bioavailability 
data satisfying the CFR requirements? 

X   Limited information for systemic phosphate levels is submitted 
following ; Waiver for systemic BA could 
be granted in accordance with 21CFR§320.22(e) 

4 Did the sponsor submit data to allow the 
evaluation of the validity of the analytical 
assay? 

X   Yes; Methods employed in assessing serum phosphate during 
the two relative BA studies 

5 Has a rationale for dose selection been 
submitted? 

X   Based on standards set by American and European parenteral 
nutritional societies (ASPEN and ESPEN); qualitative and 
quantitative comparison of individual components to reference 
listed drugs approved for parenteral nutrition either as single 
chamber or 2-chamber i.v. formulations (intralipid 20 %, 
Novamine 11.4 %, Clinimix E, and Aminosyn II); 
Information to justify differences in electrolyte levels in the 
proposed vs. approved formulations has been included in the 
submission per agency’s request 

6 Is the clinical pharmacology and 
biopharmaceutics section of the NDA 
organized, indexed and paginated in a 
manner to allow substantive review to 
begin? 

x    

7 Is the clinical pharmacology and 
biopharmaceutics section of the NDA 
legible so that a substantive review can 
begin? 

X    

8 Is the electronic submission searchable, 
does it have appropriate hyperlinks and do 
the hyperlinks work? 

X    

 
Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) 
        Data  
9 Are the data sets, as requested during pre-

submission discussions, submitted in the 
appropriate format (e.g., CDISC)?  

X   Electronic datasets for drug concentrations, patient 
demographics, PK parameters etc could be located in the NDA 
submission 

10 If applicable, are the pharmacogenomic 
data sets submitted in the appropriate 
format? 

  X  

        Studies and Analyses  
11 Is the appropriate pharmacokinetic 

information submitted? 
X   Some PK information submitted per agency’s request;  In 

general, a waiver of BA information for this parenteral 
formulation could be justified based on 21CFR320.22(e) 

12 Has the applicant made an appropriate 
attempt to determine reasonable dose 
individualization strategies for this 
product (i.e., appropriately designed and 
analyzed dose-ranging or pivotal studies)? 

X   Formulation is available in three different sizes;  the dose is 
individualized depending on the patient’s clinical condition 
(e.g.  

) 

13 Are the appropriate exposure-response 
(for desired and undesired effects) 
analyses conducted and submitted as 
described in the Exposure-Response 
guidance? 

 x  Parenteral nutrition is a well known area and the amounts of 
nutrients are based on standards set by ASPEN and ESPEN in 
this regard and based on prior approved formulations 

14 Is there an adequate attempt by the 
applicant to use exposure-response 
relationships in order to assess the need 
for dose adjustments for intrinsic/extrinsic 
factors that might affect the 
pharmacokinetic or pharmacodynamics? 

 X   

15 Are the pediatric exclusivity studies   X  
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adequately designed to demonstrate 
effectiveness, if the drug is indeed 
effective? 

16 Did the applicant submit all the pediatric 
exclusivity data, as described in the WR? 

  X

17 Is there adequate information on the 
pharmacokinetics and exposure-response 
in the clinical pharmacology section of 
the label? 

 X  Separate labels are proposed for Kabiven and for  
 to avoid dosing errors related to the use of central or 

peripheral vein. 
 
Limited general clinical pharmacology information is included 
in these labels.  Due to the absence of dedicated studies 
evaluating PK, no information in this regard has been included;  
There is no section 7.0 included for drug-drug interactions;  
there are no subsections for renal or hepatic impairment under 
section 8.0;  No specific population or DDI studies have been 
conducted. However, label will be reviewed and changes will 
be proposed if necessary. 

        General  
18 Are the clinical pharmacology and 

biopharmaceutics studies of appropriate 
design and breadth of investigation to 
meet basic requirements for approvability 
of this product? 

X    

19 Was the translation (of study reports or 
other study information) from another 
language needed and provided in this 
submission? 

  X  

IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION FILEABLE?  YES 
 
Comments for the sponsor (for inclusion in the 74-day letter): 

• Proposed PLR labeling should include a DRUG INTERACTIONS Section 7.0.  Include any observed 
or predicted drug-drug (prescription or OTC) or drug-laboratory interactions in this section.  
Provide mechanisms of interaction if available, as well as practical instructions for preventing or 
managing these interactions. You should perform a literature search in this regard and provide the 
findings with references in your response. 

• Proposed labeling should include subsections for Renal Impairment and Hepatic Impairment under 
the Use in Specific Populations Section 8.0.  Include all information relevant to use and dosing in 
these specific subpopulations.  A literature search in this regard is recommended. 

• Organize the Clinical Pharmacology Section 12.0 of the proposed labeling into Mechanism of action 
(12.1),  and Pharmacokinetics (12.3).   

 
 

Sandhya Apparaju, Ph.D.  
Reviewing Clinical Pharmacologist      Date 
  
            Sue Chih Lee, Ph.D.  
Team Leader/Supervisor       Date 
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Phase 1: X   PD data (serum calcium, 
sodium, potassium, PTH 
and calcitonin) available 

from one of the relative BA 
studies  

Glyc-001-C P1 
Phase 2:     
Phase 3: X   Limited PD information 

available from phase 3 
studies  00-3CB4-001, 00-
3CB5-001 and 01-3CB5-

002 (serum urea, creatinine, 
pre-albumin etc) 

    PK/PD -                                                    
Phase 1 and/or 2, proof of concept:     

Phase 3 clinical trial:     
    Population Analyses -                                                    

Data rich:     
Data sparse:     

II.  Biopharmaceutics                                                                                                                            
    Absolute bioavailability     
    Relative bioavailability -                                                                                                                         

solution as reference:     
alternate formulation as reference: X 2  Relative BA studies (Glyc-

001-C P1, KABI-003-C P1) 
to compare the systemic 

phosphate levels following 
Sodium glycerophosphate 
(current formulation) vs. 

inorganic phosphates 
(approved) 

    Bioequivalence studies -                                                                                                                            
traditional design; single / multi dose:     

replicate design; single / multi dose:     
    Food-drug interaction studies     
    Bio-waiver request based on BCS     
    BCS class     
   Dissolution study to evaluate alcohol 
induced 
   dose-dumping 

    

III.  Other CPB Studies                                                                                                                            
    Genotype/phenotype studies     
    Chronopharmacokinetics     
    Pediatric development plan    Pediatric waiver proposed 
    Literature References     
Total Number of Studies X 5  2 Relative BA studies and 3 

phase 3 trials containing 
limited pharmacological 

information 
     

 
On initial review of the NDA/BLA application for filing: 

 Content Parameter Yes No N/A Comment 
Criteria for Refusal to File (RTF) 
1 Has the applicant submitted 

bioequivalence data comparing to-be-
marketed product(s) and those used in the 
pivotal clinical trials? 

  X  
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2 Has the applicant provided metabolism 
and drug-drug interaction information? 

 X  Section 7.0 is not included in the proposed labeling; sponsor 
will be asked to include observed or predicted DDI or lab-drug 
interaction data as section 7.0. 

3 Has the sponsor submitted bioavailability 
data satisfying the CFR requirements? 

X   Limited information for systemic phosphate levels is submitted 
following Waiver for systemic BA could 
be granted in accordance with 21CFR§320.22(e) 

4 Did the sponsor submit data to allow the 
evaluation of the validity of the analytical 
assay? 

X   Yes; Methods employed in assessing serum phosphate during 
the two relative BA studies 

5 Has a rationale for dose selection been 
submitted? 

X   Based on standards set by American and European parenteral 
nutritional societies (ASPEN and ESPEN); qualitative and 
quantitative comparison of individual components to reference 
listed drugs approved for parenteral nutrition either as single 
chamber or 2-chamber i.v. formulations (intralipid 20 %, 
Novamine 11.4 %, Clinimix E, and Aminosyn II); 
Information to justify differences in electrolyte levels in the 
proposed vs. approved formulations has been included in the 
submission per agency’s request 

6 Is the clinical pharmacology and 
biopharmaceutics section of the NDA 
organized, indexed and paginated in a 
manner to allow substantive review to 
begin? 

x    

7 Is the clinical pharmacology and 
biopharmaceutics section of the NDA 
legible so that a substantive review can 
begin? 

X    

8 Is the electronic submission searchable, 
does it have appropriate hyperlinks and do 
the hyperlinks work? 

X    

 
Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) 
        Data  
9 Are the data sets, as requested during pre-

submission discussions, submitted in the 
appropriate format (e.g., CDISC)?  

X   Electronic datasets for drug concentrations, patient 
demographics, PK parameters etc could be located in the NDA 
submission 

10 If applicable, are the pharmacogenomic 
data sets submitted in the appropriate 
format? 

  X  

        Studies and Analyses  
11 Is the appropriate pharmacokinetic 

information submitted? 
X   Some PK information submitted per agency’s request;  In 

general, a waiver of BA information for this parenteral 
formulation could be justified based on 21CFR320.22(e) 

12 Has the applicant made an appropriate 
attempt to determine reasonable dose 
individualization strategies for this 
product (i.e., appropriately designed and 
analyzed dose-ranging or pivotal studies)? 

X   Formulation is available in three different sizes;  the dose is 
individualized depending on the patient’s clinical condition 
(e.g.  

) 

13 Are the appropriate exposure-response 
(for desired and undesired effects) 
analyses conducted and submitted as 
described in the Exposure-Response 
guidance? 

 x  Parenteral nutrition is a well known area and the amounts of 
nutrients are based on standards set by ASPEN and ESPEN in 
this regard and based on prior approved formulations 

14 Is there an adequate attempt by the 
applicant to use exposure-response 
relationships in order to assess the need 
for dose adjustments for intrinsic/extrinsic 
factors that might affect the 
pharmacokinetic or pharmacodynamics? 

 X   

15 Are the pediatric exclusivity studies   X  
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adequately designed to demonstrate 
effectiveness, if the drug is indeed 
effective? 

16 Did the applicant submit all the pediatric 
exclusivity data, as described in the WR? 

  X

17 Is there adequate information on the 
pharmacokinetics and exposure-response 
in the clinical pharmacology section of 
the label? 

 X  Separate labels are proposed for Kabiven and for  
 to avoid dosing errors related to the use of central or 

peripheral vein. 
 
Limited general clinical pharmacology information is included 
in these labels.  Due to the absence of dedicated studies 
evaluating PK, no information in this regard has been included;  
There is no section 7.0 included for drug-drug interactions;  
there are no subsections for renal or hepatic impairment under 
section 8.0;  No specific population or DDI studies have been 
conducted. However, label will be reviewed and changes will 
be proposed if necessary. 

        General  
18 Are the clinical pharmacology and 

biopharmaceutics studies of appropriate 
design and breadth of investigation to 
meet basic requirements for approvability 
of this product? 

X    

19 Was the translation (of study reports or 
other study information) from another 
language needed and provided in this 
submission? 

  X  

IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION FILEABLE?  YES 
 
Comments for the sponsor (for inclusion in the 74-day letter): 

• Proposed PLR labeling should include a DRUG INTERACTIONS Section 7.0.  Include any observed 
or predicted drug-drug (prescription or OTC) or drug-laboratory interactions in this section.  
Provide mechanisms of interaction if available, as well as practical instructions for preventing or 
managing these interactions. You should perform a literature search in this regard and provide the 
findings with references in your response. 

• Proposed labeling should include subsections for Renal Impairment and Hepatic Impairment under 
the Use in Specific Populations Section 8.0.  Include all information relevant to use and dosing in 
these specific subpopulations.  A literature search in this regard is recommended. 

• Organize the Clinical Pharmacology Section 12.0 of the proposed labeling into Mechanism of action 
(12.1),  and Pharmacokinetics (12.3).   

 
 

Sandhya Apparaju, Ph.D.  
Reviewing Clinical Pharmacologist      Date 
  
            Sue Chih Lee, Ph.D.  
Team Leader/Supervisor       Date 
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