CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
21-795

CLINICAL PHARMACOLOGY AND
BIOPHARMACEUTICS REVIEW(S)




2l24los

OFFICE OF CLINICAL PHARMACOLOGY REVIEW

NDA: 21-795 Submission Date: September 27, 2007

Brand Name MINIRIN
Generic Name  Desmopressin acetate
Reviewer Manoj Khurana, Ph.D.
Team Leader Sally Y. Choe, Ph.D.
OCP Division ‘Clinical Pharmacology 2
OND Division Metabolism and Endocrinology Products
Sponsor. Ferring Pharmaceuticals, Inc.
Submission Type Complete Response to Approvable Letter
Formulation; Strength(s) Tablets; 0.1 mg and 0.2 mg
Indication Central diabetes insipidus, pﬁmary nocturnal enuresis
1.. EXECUTIVE SUMMARY ....... 2
1.1 RECOMMENDATIONS .....otiirriiieieciieststieierersssnesesseseestaensessessesaessessessasseasssssase 2
1.2 PHASE IV COMMITMENTS ....ccctruicianientreneereneeiesesseremssencesereseesesesscsesssssseessscssssessssenn 2
1.3 SUMMARY OF IMPORTANT CLINICAL PHARMACOLOGY FINDINGS......ccccccvvinrirniunnne 2
2. QBR creeesesastasssntssass 3
2.1 GENERAL ATTRIBUTES.....cceueuteterteseruiteeeseneasereesaraeasentasansetesessessassenessenseneesessessassosss 3
2.2 GENERAL CLINICAL PHARMACOLOGY weuccuueuneurerremmceneansenceneressecacscsseessesnersersensssssases 5
2.3 ANALYTICAL SECTION ....oouiviiiirriteiuiemicereseeseseenmesesseeesenassseesessessesssssassssssesssssssans 10
3. DETAILED LABELING RECOMMENDATIONS ' 11
CLINICAL PHARMACOLOGY. 11
4. APPENDIX.......ccoocviinrnverecacaanes v 13
4.1 SPONSOR’S PROPOSED LABEL .....ceiuueetreirceneeenenteecenesenenneesentensssseesensessacssesessns 13
4.2 INDIVIDUAL STUDY DETAILS.....ocooeeee e etssr e ssesesas e asaesnssseensacee 22
4.2.1 Clinical Study FE992026 CS28............eeeeeeeeeeeeeeeee et seneasesianaaesseestessenssassessrosasases 22
4.3 DIVISION OF SCIENTIFIC INVESTIGATION REVIEW ...ccuiicurincinmueunimcnscnissunasensenion 26
NDA 21795

MINIRIN (desmopressin acetate) 0.1 mg and 0.2 mg Tablets
’ Page 1 of 30 .



1. Executive Summary

1.1 RECOMMENDATIONS

The Office of Clinical Pharmacology/Division of Clmlcal Pharmacology 2 (OCP/DCP2)
has reviewed the information provided in the Complete Response to Approvable Letter
for MINIRIN (NDA 21-795) and found it acceptable. However, the bioequivalence study
demonstrated that MINIRIN 0.2 mg tablet is not bioequivalent to DDAVP 0.2 mg tablet.
This recommendation and the following comments should be sent to the sponsor as
appropr_late

Comments to the Sponsor:

Although not approvability issues, we have the following comments and

recommendations:

e The exclusion of certain subjects from pharmacoklnetlc analy31s was not in
agreement with the definitions of per-protocol population and pharmacokinetic
analysis population specified in the protocol and statistical analysis plan. Such
deviations from the planned analysis should be appropriately justified.

e The actual collection-times and concentration data from the subjects excluded from
pharmacokinetic analysis population were excluded from the individual subject data
listings. In future, the sponsor is advised to disclose and submit all available data for
Agency’s review.

1.2 PHASE IV COMMITMENTS
None

1.3 SUMMARY OF IMPORTANT CLINICAL PHARMACOLOGY FINDINGS

In NDA Approvable Letter of December 21, 2005, Agency recommended that before the
application may be approved, it would be necessary to conduct another bioequivalence
(BE) study or to rerun the stored samples from Study FE992026 CS025 with acceptable
quality control performance. In response, the sponsor has conducted a new BE study,
FE992026 CS28, entitled "An Open-labeled, Randomized, Two-Sequence, Two-
treatments Cross-over Study Determining the Relative Bioavailability of a single 0.6 mg
dose of MINRIN Tablets (3 x 0.2 mg) compared to a single 0.6 mg Dose of DDAVP®
Tablets (3 x 0.2 mg) in Healthy Male and Female Subjects”. The followmg are the key
findings of the review of the study: :

e The exclusion of certain subjects from pharmacokinetic analysis was not in
agreement with the definitions of per-protocol population and pharmacokinetic
analysis population specified in the protocol and statistical analysis plan. Such
deviations from the planned analysis should be appropriately justified.

e The sponsor’s BE analysis from 69 subject data shows that while AUCq.., and AUC,
met the BE criteria, Crax did not meet the BE criteria (See Table Below).

e This reviewer’s BE analysis using all available concentration data from all of the
subjects (N=73 after excluding # 071; insufficient data and # 076; protocol violation)

showed that MINIRIN tablet is not bioequivalent to DDAVP tablet. Further,
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excluding Period 1 data for subject # 078 and 079 (uncertainty indicated by Division
of Scientific Investigation review due to a possible sample switch) and re-run of the
BE analysis showed the same outcome.

Summary of BE Analysis
LSM Ratio%
. 90% CIs) for Parameter
Analysis Coax AUC, AUCy
Sponsor’s 88.0 80.4 90.9
(Excluding 013, 040 071, 076) (79.8-97.0%) (80.1-97.5%) (93.0-99.5%)
Reviewer’s 87.96 _ 87.99 92.57
(Excluding 071 and 076) (79.79-97.37%) | (79.51-96.96%) (83.97-102.06%)
Reviewer’s 86.23 87.39 92.16
(Excluding 071, 076, and | (78.44-94.79%) | (78.78-96.93%) (83.35-101.91%)
Period 1 for 078 and 079)

e In the PK analysis, the % extrapolation of AUC “was around 20% in the AUC.,
computations for both MINIRIN and DDAVP tablets; therefore, use of AUC; is more
reliable for assessment of desmopressin exposure resulting from a single dose.

e The actual collection-times and available concentration data from the subjects
excluded from PK analysis population were excluded from the individual subject data
listings. :

e DSI audit of the analytical portion of the study did not find any serious deficiencies
that may affect the outcome of the study (see DSI Review under section 4.3).

Overall, the Complete Response to the Approvable Letter, which involved BE
assessment of MINIRIN tablets in comparison to DDAVP tablets from study FE992026
CS28, is acceptable.

2. QBR

2.1 GENERAL ATTRIBUTES

2.1.1 What relevant regulatory background or history contributes to the current
assessment of the clinical pharmacology and biopharmaceutics of this drug?

In 2005, Ferring Pharmaceuticals, Inc. submitted NDA21-795 (dated March 2, 2005 and
received on March 4, 2005) under section 505(b)(2) of the Federal Food, Drug, and
Cosmetic Act for MINIRIN (desmopressin acetate) Tablets, 0.1 and 0.2 mg. With this
application, the sponsor submitted a clinical summary report of their pivotal
bioequivalence study entitled “An Open-Label, Randomized, Cross-over Study with Two
Treatment Periods Investigating the Bioequivalence of a Single Dose of Minirin Tablets
(0.2 mg) and a Single Dose of DDAVP Tablets (0.2 mg) in Healthy Male and Female
Participants" (FE992026 CS025).

The Agency’s review (Original NDA reviews by Dr. William Lubas dated 08 Dec, 2005

and by Dr. Sang Chung dated 30 Nov, 2005) regarded the application approvable and
informed the sponsor regarding the deficiencies found during the audit of the analytical
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portion of the bioequivalence study (DSI Review December 7, 2005). The accuracy of a
large number of analytical runs was not demonstrated due to ‘uriacceptable quality control
performance. Agency recommended that before the application may be approved, it will
be necessary to conduct another bioequivalence study or to rerun the stored samples from
Study FE992026 CS025 with acceptable quallty control performance (NDA Letter dated
December 21, 2005).

During the End of Review meeting (See meeting minutes March 21, 2006), the sponsor
asked for Agency’s feedback on their questlons around this issue and was provided the
responses as quoted below:

“a. Would the old data be acceptable provzded we re-analyze samples from CS025
with an updated, cross-validated analytical method with acceptable quality
control performance? We have 1246 of 1855 samples left (67%,).

OR .

b. Would demonstration of bioequivalence be accepted following re-analysis with
an updated, robust method of the samples left from the study? Full profiles in
both treatment periods are expected to be available for 36 of the 56 completing
subjects.

FDA Response: The Sponsor needs to improve the assay and submit the assay
validation data for review. If the assay validation is found acceptable, re-run the
stored samples from Study FE992026 CS025. Number of subjects should be
large enough to maintain statistical power for BE analysis. Otherwise, it will be
necessary for the Sponsor to conduct another bioequivalence study. The key
point is to improve the assay.

c. If the new bioanalytical method (LLOQ 0.8 pg/mL) does not show the expected
improvements, a new BE study will be performed with 80 subjects and using a
bioanalytical method with a LLOQ of 5 pg/mL. Using a bioanalytical method
with such a relatively high LLOQ results in not being able to measure
‘complete’ profiles. To minimize this effect, the highest approved dose of 0.6
mg (3 x 0.2 mg) will be administered. Based on PK modeling the observed area
under the curve (AUCY) of exposure is estimated to be above 80% of the total
AUC for approximately 72% of individuals. Does the Division have any
comments?

FDA Response: Response deferred until Sponsor makes the decmon to conduct a
new bioequivalence study instead of re-running stored samples.”

The sponsor later submitted a method operating procedure entitled Quantitative
Determination of Desmopressin in Human Plasma and a validation report entitled
Quantitative Determination of Desmopressin in Human Plasma by Immunoassay on
August 9, 2006. The Agency review noted the following comments (Clinical
Pharmacology Review dated November 27, 2006), which were provided to the sponsor
(NDA Letter dated December 8, 2006):

e The major issues in the DSI review of the bioequivalence trial were (a) high rate
of run failure during the study sample analysis (70%) and (b) low criterion for a
run acceptance (i.e., 33% of QCs at each concentration to be accurate). The
validation of method may not guarantee the acceptable results on the study sample
analysis.
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e The observed plasma desmopressin levels in the bioequivalence study of the
original application were between 0.8 and 55 pg/mi.,.and most levels were less
than 20 pg/mL. In this regard, the new QC concentrations (15, 75, 250, and 1000
pg/mL) did not reflect properly the range of potential plasma desmopressin levels.

e The lower limit of quantitation was 5.0 pg/mL in the August 9, 2006 submission,
which is significantly higher than that of the value (i.e., 0.8 pg/mL) reported for
the assay method in the original submission. The assay may not be sensitive
enough to characterize the absorption and elimination phases of the drug.

On September 27, 2007, the sponsor submitted the Complete Response to the Agency’s
Approvable Letter. With this submission, the sponsor provided a final report for a new
bioequivalence study (FE992026 CS28), entitled "An Open-labeled, Randomized, Two-
Sequence, Two-treatments Cross-over Study Determining the Relative Bioavailability of
a single 0.6 mg dose of MINRIN Tablets (3 x 0.2 mg) compared to a single 0.6 mg Dose
of DDAVP® Tablets (3 x 0.2 mg) in Healthy Male and Female Subjects”.

2.1.2 Does the information submitted addresses tl;é deficiencies identified in the
original NDA review?

The sponsor conducted and submitted a final study report with a bioanalytical report for a
new bioequivalence (BE) study entitled, "An Open-labeled, Randomized, Two-Sequence,
Two-treatments Cross-over Study Determining the Relative Bioavailability of a single
0.6 mg dose of MINRIN Tablets (3 x 0.2 mg) compared to a single 0.6 mg Dose of
DDAVP® Tablets (3 x 0.2 mg) in Healthy Male and Female Subjects" (FE992026 CS28).
The sponsor conducted this new BE study in support of their original NDA -application.
In order to ensure that the systemic exposure was sufficiently high for reliable
measurements of plasma concentrations of desmopressin, the highest approved single
dose of 0.6 mg desmopressin was used in the study. Also the bioanalysis was conducted
using the improved assay method and the sponsor provided the report for the
bioanalytical method with this submission. Overall, the submission sufficiently
addressed the concerns raised in the Approvable Letter by the Agency by: '
(a) improving the bioanalytical method (see section 2.6 below for details), and
(b) conducting another BE study using the maximum approved dose of 0.6 mg of
desmopressin with an expectation that resulting concentration data will be
covered by the analytical range of the new assay method.

2.2 GENERAL CLINICAL PHARMACOLOGY

Please refer to Office of Clinical Pharmacology review of the Orz'gin'al NDA by Dr. Sang

Chung dated 30 Nov, 2005 in DFS for other details. The information related to the
current application is reviewed below:

2.2.1 Was the new bioequivalence study acceptable?

Comparability of MINIRIN to DDAVP® was evaluated via a BE study (Study FE992026
CS28). Study FE992026CS28 was an open-label, randomized, two-sequence, two-
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treatment cross-over study evaluating the bxoequwalence between of MINIRIN and
DDAVP® in healthy fasted subjects.

Study Design:

Formulations used in the study are summarized in Table 1 below.
Table 1. Description of Study Products(s)

Dasage Stady Dose Lot Expiry

Form Product Appearance Unit Number Source of Supply Date
Tablet DDAVP® White, round | 0.2mg GF9047 Ferring AB, June 2008
: ' Limhamn, Sweden
Tablet MINIRIN® | White, round 0.2 mg AA0395 Fetring AB, Oct 2008
Limhamn, Sweden §

DDAVP tablets 0.2 mg is listed in the Orange Book. In order to ensure that the systemic
exposure was sufficiently high for reliable measurements of plasma concentrations for
desmopressin, the highest approved single dose of 0.6 mg desmopressin was used in the
study. Overnight fasted subjects were randomized to~different dosing sequences and
received a single oral dose of 0.6 mg MINIRIN tablets (3 x 0.2 mg) in one dosing period
and a single oral dose of 0.6 mg DDAVP® tablets (3 x 0.2 mg) in the other dosing
period.

Table 2. Study treatments

Sequence Period 1 : Period 2

Sequence 1 (.6 mg (3 x 0.2 mg) MINIRIN _ 0.6 mg (3 x 0.2 mg) DDAVP
' Sequence 2 0.6 mg (3 x 0.2 mg) DDAVP - 0.6 mg (3 x 0.2 mg) MINIRIN

Blood samples were drawn at pre-dose, and 15 min, 30 min, 45 min, and at 1 h, 1.25, 1.5,
2,3,4,5,6, 8 10, 12, and 14 h post-dose. A washout period of three to seven days
separated the two dosing periods.

PK Analysis Data Sets:

Sponsor stated in their clinical report that a total of 73 subjects completed the study (36
subjects completed Dosing Sequence 1 and 37 subjects completed Dosing Sequence 2).
The pharmacokinetic analysis dataset (N=69) was defined as all subjects from the per-
protocol (PP) analysis set with measurements of plasma desmopressin concentrations.
Thirty-three (92%) subjects in Sequence 1 and 36 (92%) subjects in Sequence 2 were
included in the PK dataset. In Sequence 1, Subject Nos. 013, 040, and 071 were excluded
from the PK dataset because the limited data available were insufficient for a
pharmacokinetic analysis. In Sequence 2, Subject Nos. 008, 017 (both did not receive
MINIRIN in Period 2) and 076 (source data untraceable) were excluded from the PP
dataset and, therefore, were also excluded from the PK dataset.

Ten of the subjects originally randomized were replaced by five alternates (found
ineligible on Day -1 prior to dosing) and given the same randomization number as the
withdrawn original subjects. Sponsor acknowledged that it is possible that a true
randomization to treatment sequence was not achieved but claimed that the overall
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outcome of the study was not affected since this relates to only five out of 75 subjects,
and it was a cross-over study,. - L

Study Results:

Results from the bioequivalence ANOVA model for the primary pharmacokinetic
parameters including sequence, treatment, and period as the fixed effects and subject
(sequence) as the random effect, are shown in Table 3. Based on the 69 subjects in the
- PK population, sponsor claimed that the bioequivalence is established for both AUCq..
(referred as AUC in sponsor’s analysis) and AUCH since the 90% CI were within the
predefined limits (80.00-125.00%). For Cmax, the borderline bioequivalence has been
demonstrated with a lower bound of 90% CI, 79.8%, just outside of the 80.00% lower
limit.

Table 3. Summary of Bioequivalence Analysis

MINIRIN DDAVP Geometric :
PK parameter N | GeometricMean | N | GeometricMean | Mean Ratio, % | 90% CI
AUC (pg-ht/mL) 69 104 69 114 90.9 93.0-99.5
AUC (pg-u/mL) 69 85.0 69 86.2 80.4 80.1-97.5
Craax 69 32.7 69 372 88.0 -~ 79.8-97.0

The mean desmopressin concentration-time profiles from two tablets are shown in Figure
I below. The mean desmopressin primary and secondary PK parameters are summarized
below in Tables 4 and 5, respectively.

Figure 1. MINIRIN and DDAVP Mean Concentration vs. Time Profiles. Bars represent
SD. '

70

-~~~ DDAWP |

[— minirin

"

s

10

Time (hours)
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Table 4. Primary pharmacokinetic parameters:

MINIRIN DBAVP
Pharmacokinetic Parameter (N=69} (N=69)
AUC (hrpg/mL) !
Mean (SD) 116 (63.2) 132 (83.1)
Median 199.6 104
Range 37.3-454 41.6-529
Geomelric mean 104 114
CV% : 54.6% 63.1%
AUC; (hr L
mi‘fég%&n ) | 98.7 (63.6) 14 (72.0)
Maedian T6.4 38.7
Geometric mean ) 85.2 . _ 95.9
CV% : 64.5% 67.9%
¢ 'ml. ’
g‘?"mﬂ"{‘s’m ) 36,7 214) 42.7(29.8)
Median 317 - 344
Range 14.0-156 14.3-211
Geometric mean 32.7 372
CV% o 58.4% : 69.7%

Table 5. Secondary pharmacokinetic parameters

MINIRIN T DDAVE

(N=69) N=6%)
tmax (B1) o
Mesan (SD} 112 (0.442) 1.04 (D.478)
Median 1.00 1.00
Range 0.560-3.00 ' 0.500-4.00
Geomelric mean 105 (0.966
CV% 39.4% 46.1%
A (1/bry - ‘
Mean (SD) i 0.336 (0.099) 0.369 (0.117}
Median 0340 0,357
Rangs 0.154-0.733 0.083-0.870-
Geometric mean 0.343 0.348
CV% 27.9% 31.6%
%Extrap AUC (%) C
Mean (SD) 22.0 (10.1) 19.8 (9.22)
Median 20.3 199
Range 4.76-57.4 6.29-57.5
Geometric mean 9.8 17.9
CV% 45.8% - 48.7%
ty (hr)
Harmonic mean (SD) 1.95 (0.584) 1.88(1.19)
Median 2.04 1.94
Range {(.946-4.51 0.796-8.40
Tuter-quartile range 0.537 , 0.537
Geometric mean 2.02 1.99
CV% , ' _ 27.9% . 54.8%
NDA 21795
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Reviewer’s comment: o

The reason for excluding subjects # 008, # 017, # 013, and # 040 from the PK analysis
population was not clear from the information submitted by the sponsor. The individual
data listing provided by the sponsor did not list concentration data for subjects excluded
from the PK analysis population. However, review of the concentration data available in
the analytical report revealed that these subjects had sufficient concentration in at least
one period to derive meaningful PK parameters. Therefore, the exclusion based on either
the availability of data in one period only or BLQ concentrations in one of the two
periods is not in agreement with the definition of PP population and PK population stated
in the Statistical Analysis Plan (SAP) and the study protocol. According to these
documents, any subject that receives the treatment and has measurable concentrations
should be included in the PK population. '

This reviewer, however, agrees with the sponsor on the exclusion of subjects # 071 and #
076, which was appropriate based on the SAP and the study protocol.

PK analysis (using WinNonlin) and bioequivalence analysis (using SAS) utilizing data
from 73 subjects showed the following results: ' ' '

Table 5.1 Summary of reviewer’s BE analysis (exclhding subjects # 071 and # 076)

PK MINIRIN DDAVP Geometric Mean 90% CI
Parameter Geometric Mean Geometric Mean Ratio (%) Lower Upper
AUC

(pg-hr/mL) 105.90 114.40 9257 83.97 102.06
AUCt

(pg.hr/mL) 79.55 90.40 87.99 79.51 97.37
Cmax ’

(pg/mL) 32.35 36.70 87.96 79.79 96.96

[Note: In absence of the information on actual collection times (not included in the
dataset by the sponsor) for the 4 subjects included in the analysis, the nominal collection
time was used in PK parameter calculation for these subjects.]

Table 5.2 Summary of reviewer’s BE analysis (excluding subjects # 071, 076, and Period
1 data for 078 and 079)

MINIRIN DDAVP Geometric Mean 90% CI
Geometric Geometric Ratio o
PK Parameter Mean Mean ‘ (%) Lower Upper
AUC
(pg.hr/mL) 105.34 114.31 92.16 83.35 101.91
AUCt
(pg.hr/mL) 78.96 90.36 87.39 78.78 96.93
Cmax
(pg/mL) 31.72 36.78 "86.23 78.44 94.79

Based on these results, this reviewer concludes that MINIRIN tablets 0.2 mg did not
demonstrate bioequivalence to DDAVP tablets 0.2 mg.
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2.3 ANALYTICAL SECTION

2.3.1 What bioanalytical method is used to assess desmopressin acetate concentrations
in this NDA and are they acceptable?

Quantitative determination of desmopressin in human plasma by RIA:
The quantitative determination of desmopressin in human plasma was done by a
validated radioimmunoassay (RIA). The bioanalysis was conducted by ~———————
The
human plasma samples are extracted by liquid/liquid extraction (LLE). In the
radioimmunoassay, a known amount of antibody and tracer (Desmopressin labeled with
125]) are added to the reconstituted extract and incubated. Desmopressin present in the
sample and the tracer added will compete in forming a complex with the antibody. After
separatlon using charcoal suspension followed by centrifugation, only the complexes
remain in the supernatant. The radloactmty is measured in a gamma counter. The higher
the concentration of desmopressin in the sample extracted from plasma, the lower the
radioactivity will be. The concentration of desmopressin in extracted plasma samples is
read against a standard curve.

The calibration curves were analyzed at desmopressin concentrations of 2.5, 5.0,

10.0, 20, 40, 80, 160, 320, 640, and 1280 pg/mL. The desmopressin lower limit of
quantitation (LLOQ) was 5.0 pg/mL using 1.0 mL human plasma. Upper limit of
quantitation (ULOQ) was 320 pg/mL. The inter-assay inaccuracy, as assessed from
Ybias at LLOQ or above up to ULOQ of the calibration standards, was within the range

of -1.36% to 2.05%. Intra-assay precision was within the range of 3.34% to 7.41%.

The inter-assay inaccuracy, as assessed from %bias for low quality control (LQC) to
upper quality control (UQC) was within the range of 0.93% to 3.22%. Inter-assay
precision was within the range of 7.68% to 11.5% for LQC to UQC.

Reviewer’s comment: DSI audit of the analytical portion of the study did not find any

serious deficiencies that may affect the outcome of the study (see DSI Review under
section’ 4.3). The identified deficiencies were mostly related to “the inadequate
documentation that could verify some of the analytical procedures followed by the
laboratory, . Under the light of these findings and based on the clinical
pharmacology review, the analytical report submitted by the sponsor as well as the
concentration data generated using this analytical method, are acceptable.

APPEARS THIS WAY ON ORIGINAL
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3. Detailed Labeling Recommendations

Recommendation: (Underlined text indicates addition and strilcethrough-text indicates
deletion.)

Recommendation # 1. For “Clinical Pharmacology” Section:

CLINICAL PHARMACOLOGY
MINIRIN Tablets contain as active substance, desmopressin acetate, a synthetic
analogue of the natural hormone arginine vasopressin.

b(4)

b(4)

b(4)
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4.2 INDIVIDUAL STUDY DETAILS

4.2.1 Clinical Study FE992026 CS28

TITLE: An Open-labelled, Randomized, Two-sequence, Two-treatments Cross-over
- Study Determining the Relative Bioavailability of a Single 0.6 mg Dose of
MINIRIN Tablets (3 x 0.2 mg) Compared to a Single 0.6 mg Dose of DDAVP
Tablets (3 x 0.2 mg) in Healthy Male and Female Subjects (# FE 992026 CS28)

INVESTIGATOR(S) AND STUDY CENTER(S):

Investigator and Study Center(s)

STUDY SPONSOR:
Ferring Pharmaceuticals A/S
Kay Fiskers Plads 11
2300 Copenhagen S, Denmark
Tel: +45 8833 8834

BIOANALYTICAL ANALYSIS:

STUDY PERIOD: 02 DEC 2006 (First Subject First Visit) — 23 DEC 2006 (Last
: Subject Last Visit)
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Pharmacokinetic parameters included the following: ‘
Desmopressin pharmacokinetic parameters used for demonstration of bioequivalence,
i.e., AUC, AUC, and Cmax, were determined by non-compartmental analysis (NCA).

The average bioequivalence of the two treatments was addressed by analyzing the
primary pharmacokinetic endpoints separately by an analysis of variance (ANOVA) in
the natural logarithmic scale. Bioequivalence between the two treatments was claimed if
the two-sided 90% confidence interval for the ratio of treatment means of AUC, AUCt,
and Cmax were within 80.00-125.00%. Descriptive statistics were provided for
secondary pharmacokinetic endpoints. :

SAFETY:
Descriptive statistics were provided for safety parameters.

RESULTS:

Based on the 69 subjects in the PK population, the-results of the primary analysis
demonstrated that the 90% confidence intervals for the ratio of the means of AUC
(CI=93.0-99.5%) and AUCt (CI=80.1-97.5%) were completely within the generally
accepted bioequivalence limits of 80.00% and 125.00%, as pre-specified in the study
protocol. However, the Cmax presented with a borderline bioequivalence since the 90%
confidence limit lower bound for Cmax was just outside 80.00% (C1=79.8-97.0%).
Therefore, bioequivalence of the test product, MINIRIN, to the reference product,
DDAVP, could be claimed for AUC and AUCt, and borderline bioequivalence for Cmax.

Summary of Observed Pharmacokinetic Parameters in 69 Subjects

Primary Pharmacokinetic Parameters in 69 Subjects

MINIRIN DDAVP
Pharmacokinetic Parameter {N=69) (N==69).
AUC (hrpg/mL)
Mean (SD) 116 (63.2) 132(83.1)
Median 99.6 104
Range . 37.3-454 41.6-529
Geometric mean 104 114
CV% 54.6% 63.1%
AU -pe/ml,
Mi‘f(‘;b) ) 98.7 (63.6) 114 (77.D
Median 76.4 88.7
Range 24.6-439 38.2-486
Geometric mean 85.2 95.9
CV% 64.5% 67.9%
.C ‘ml, ,
g‘;;:"af,"gm’ 367 21.4) 427 (29.8)
Median 317 344
Range 14.0-156 14.8-211
Geometric mean 32.7 372
CV% 58.4% 69.7%
NDA 21795
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Secondary Pharmacokinetic Parameters in 69 Subjects

MINIRIN DDAVE
(N=69) (N=069)
{(br :
t‘g}"m zSD) 112 (0. 442) 1.04 (o 478)
Median 1.00 1.00
Range 0.500-3.00 0.560-4.00
Geomelric mean 1.05 0.966
CV% 394% 46.1%
Az (1/r)
Mean (SD) 0.356 (0.099) 0.369 (0.117)
Median 0.340 0357 .
Range 0.154-0.733 0.083-0.870"
Geometric mean 4.343 0.348
CVY% . 27.9% 31.6%
%Extrap AUC (%)
Mean (SD) 22,0 (10.1) 19.8 (9.22)
Median . 20.5 ‘ 199
Range 4.76-574 his 6.29-37.5
Geometric mcan 198 179
Cv% 45.8% 48.7%
ty, (br) v
Harmonic mean (8D) 1.95 (0.584) 1.88 (1.19)
Median 2.04 1.94
Rangc 0.946-4.51 0.796-8.40
Inter-quartile range 0.537 0.537
- Geometric mean 2.02 199
CV% 27.9% 54.8%
Summary of Bioequivalence Analysis
MINIRIN DDAVP Geometric
PK parameter N Geometric Mean | N | Geometric Mean | Mean Ratio, % 90% CI
AUC (pg-h/mL) 69 104 69 114 90.9 93.0-99.5
AUG (pg-hr/mL) G 85.0 69 862 80.4 80.1-97.5
Crmax 69 327 69 372 88.0 79.8-97.0
Summary of Safety Results

A total of 15 treatment emergent adverse events (TEAEs) were reported by 11 (15%)
of75 subjects in this study, the incidence of AEs reported being similar after dosing with
MINIRT OR DDAVP. There were no serious or severe AEs and no subjects were
withdrawn from the study due to a TEAE. There were no reports of hyponatremia. Six
subjects experienced seven TEAESs, all gastrointestinal disorders that were considered to
be related to desmopressin.

Pharmacokinetic Conclusions

Based on the 69 subjects in the PK population, bioequivalence could be claimed for AUC
and AUCt. Cmax presented with a borderline bioequivalence, displaying a 90%

confidence lower bound of 79 8%, just outside of the 80.00% lower limit.

NDA 21795

MINIRIN (desmopressin acetate) 0.1 mg and 0.2 mg Tablets
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4.3 DIVISION OF SCIENTIFIC INVESTIGATION REVIEW

MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND BRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: March 17, 20608

FROM: John A. Kadawvil, Ph.D.
Division of Scientific Investigations (HFD-48)

THROUGH: C.T. Viswanathan, Ph.D.
Associate Director - Bioequivalence
Division of Scilentific Investigations (HFD-48}

SUBJECT: Review of EIR Covering NDA 21-735
MINIRIN® (desmopressin acetate) Tablets, 0.1 mg
and 0.2 mg, Sponsored by PFerring Pharmaceuticals

TO: Mary Parks, M.D.
Director

Division of Metabolism and Endocrinology Products
{OND/ODEII/DMEP)

At the request of DMEP, the Division of Scientific
Investigations conducted an audit of the analytical portion
of the following biocequivalence study:

Studz Number : FEQ32026 (s28
Study Title: "an Open=labeled, Randomized, Two-

sequence, Two-treatments Cross-over Study
Determining the Relative Biocavailability
of a Single 0.6 mg Dose of MINIRIN®
Tablets (3 x 0.2 mg) Compared to a Single
0.6 mg Dose of DDAVP® Tablets (3 x 0.2
mg) in Healthy Male and Female Subjects”

The analytical portion {radioimmunocassay) of Study FES32026

CS28 was conducted at , =———————" - . b(4)
~— Audit of the clinical portion of Study FE992026

€528 was not requested.

Following the inspection at ~—————— ——p Form .
FDA-483 was isgssued (attachment 1). Our evaluation of the ’ h(4)
significant findings is as follows:

NDA 21795
MINIRIN (desmopressin acetate) 0.1 mg and 0.2 mg Tablets
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Page 2 of 5 - NPA 21-795, MINIRIN® (desmogressin acetate)}
Tablets, 0.1 mg and 0.2 mg

Findings at .

1. The firm failed to maintain clear and adequate
documentation for the followings:

a. Verification that assay buffer, antibody, and the
monoiodinated tracer ('?°I-DDAVP) were added to dried
extracts per the firm’s method operating procedure

b. The actual incubation time of the reconstituted
extracts with the antibody and tracer

¢. Tha bioclogical matrix used for subject sample
dilutions ' ’ ’

d. Storage conditions for the —
suspension and ————  solution used during the
study. ' ’

Although the firm stated during the inspection that the
method operating procedure (QA199, Final E02, “Quantitative
Determination of Desmopressin in Human Plasma®’) was
followed, their was no documentation verifying critical
steps performed for the radioimmunoassay (see 1({a) and
1(b}}.

K3EDTA human plasma was used during pre-study validation of
dilution integrity. However, the firm did not document the
actual matrix used during the study when diluting subject
samples. :

Per the method operating procedure, the —————o
sugpension and ————"— golution were to be stored at

5°C ¢ 3°C. However, the firm did not document the storage
location of either reagent.

Although the firm needs to improve their documentation
practices, the asbove findings should not impact study
outcome. Calibrators and QCs processed with the subject
samples suggest adegquate sample processing, and less than
0.5% of study samples required dilutiom.

During the inspection,. the firwm’s managemnent promised to
implement corrective actionsa.

2. The firm failed to verify that samples were loaded on
the gamma counter according to the sample analysis
seguence file for all rums.

NDA 21795
MINIRIN (desmopressin acetate) 0.1 mg and 0.2 mg Tablets
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Page 3 of 5 - NDA 21-795, MINIRIN® {(desmopressin acetate)
Tablets, 0.1 mg and 0.2 mg _ Al

For subjects 78 and 79, P1, 30 min samples {(see attachment
2}, the firm could not explain the aberrant values. Since
the firm did not conduct sample sequence verification, a
switching ¢f samples could not be ruled out.

The firm needs to improve their documentation practices.
During the inspection, the firm’'s management promised to
implement corrective actions. :

Conclusion:

Following our evaluation of the inspectional findings, DSI
finds the accuracy of ‘data from subjects 78 and 79 to be
guestionable, in light of the anomalous results for
subjects 78 and 79 and the lack of investigation and sample
geguence verification. The review division should consider
this issue in their review.

After you have reviewed this transmittal memo, please
append it to the original NDA submission.

John &. Kadavil, Ph.D.

' Final Clasaification:

b(4)

oo
OC DSI/RF

OC/Vaccari

OC DSI GLPBB/Kadavil/Himaya/CF

OND CDEII DMEP/Johrison {via DFS)

OTS QCP DCP2/Khurana (via DFS)

HFR-PA1530/Shrifter

Draft: JAK 3/14/08

Edits: JAO 3/14/08; MKY 3/17/08

DSI: 5824; O:\BE\eirgover\Zl?SSb?fer.des.do¢ b(4)
FACTS 1 e .

NDA 21795
MINIRIN (desmopressin acetate) 0.1 mg and 0.2 mg Tablets
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Page 4 of 5 - NDA 21-795, MINIRIN® (desmopressin acetate)
Tablets, 0.1 mg and 0.2 mg o

- DEPARTMENT OF HEALTH AND HUMAM SERVICES
' ) FOOCO AND DRUG ADMINISTRATION
WSTRICT OFFCR ADDRESS AND FHONE NUMBER | TAYE(S) OF NSPECTION
X434 Harbor Bay Parkway 03 - 06 Mar 2008
Alarieda, €A.94502 EETNUNMAER
gsxeg 3374700 ) - y
RANE ANG TITLE OF INDMITUAL TOWREN REPORT IS 1885UER
YOi
RRANANE T STREETADDHESS
———, ;
i
| CITY. STATE AND ZF €558 YR OF ESTRANSNE T ISPESTES
—— o Bioanalytical Latioratory
TR DOCUMENT LTS OASE RS Wb v TS EATWES DG FOUR FACIITY. (HEY ADE DISPEC TIONAL ORSEH AT AND DO
NOTRESREGENT AFIM, AGENCY DETERMIKATION REGA COEUNGE. F YOU HAVE AN CRECTIONREGARIENG AN CBSERVATION, OR HAVE BPLEVENTED, Ot
 PLASTOPLEVENT, CORBECTIVE ASTENIN RESICYISE YO AN COSIRVATION, YOUMAY DSCUSS THE DBUECTION OF ACTION WATH THE FOA REPRESENTATIVES SRRNG THE
REPECTONOR GUBUIT THIS BFORMATION T FUAAT THIE AUTRESS AOHE, 1 ViU HVE: (T QLASTIONS, PLEASE EDRTSCT FOA AT THE FHORE RUVBER MO ADDESS
 DURING AN INSPECTION OF YOUR FIRH WE CASERVED:

In regards to'the QA 504 study entitled: “An Open-Labeled, Randorized, Two-sequence, Two-treattents Cross-over Stady
Deteriiuing the Relative Bioavailability of s Single 0,6 mg Dose of MINIRING Tablets {3 x 0.2 mg) Compired to 3 Single 0.6
mg Dosc of DDAVP® Tablets (3 ¥ 0.2 mg) in Healthy Male and Remale Subjects”, Study nomber: FES02026 CS2%, NDA 21«

795, Sponsor: Ferving Pharmaceuticals:

fH Failare 1o maintain clear and adeyuste docusentation for the following:

: 2} Verification that assay. bulfer, antibody, aud the monoiodinated tracer (1 25LDDAVP) were added to dried
exttects it accordance with the method operafing procedure QAI99, Final E02, “Quantitative
Determination of Desmopressin i Human Plasme™,

b The aczual incubation time of the reconstituied sxtract with the anibady and tracer,

& The bislogical masrix used for the subjoct sample dilutions. For validation of dilutiona! ntegsity, K;EDTA
fwimao plasma {from povled olasnx} was used,

4y Starage conditions for the - suspension and the e solution which were used

daring the study.
2 Failure 1o verify that samples were lozded on the gamma counter according 1o the sample analysis sequencs flle for
allvuns,
-~
e
¥
SEE XIGUATRE EUELOVEEE NANE 0 THLE P o Troe) | DATE B SRS
Rﬁm ; Jeffrey V. Siuitier, C.8.0. 06 Mar 2008
prng A . Q a.= Jobn A. Kadavil, Pharmacologist
TV BOR A TR NI PIEMIRE 20 r o § armes € ¢ e o e IR EIAM &) ABDAERT LA ara T ae e
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Page 5 of 5 - NDA' 21-795, MINIRIN® {desmopressin acetate)
Tablets, 0.1 mg and 0.2 ng C

Resulis - Desmopressin fpaimb}

. Subjeci 78 Subiect 79

Time poiat Period 1 Perigd 2 Period 1 Period 2
Predase
15 min
30 min A
45 min

i b(4)
1h18min -

1h30min
2h

3h

bold: LFU; samplss not intecchanged at

Bubject 88

Time point Period 1 Period 2
Predose ) )
15 i
30 min
45 min
1h
{hi8min

1h30min

2h b(4)
3h
4t
5t
8h
sh
10h
12h
14h

Jiia stdiadata)

~ AT m e
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2 Executive Summary

2.1 Recommendation

The Office of Clinical Pharmacology and Biopharmaceutics / Division of Clinical
Pharmacology and Biopharmaceutics 2 (OCPB/DCPB2) has reviewed NDA 21-795 and
finds it acceptable. The Recommendation should be sent to the sponsor as appropriate.

2.2 Phase IV Commitments

None

2.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings

This NDA is a 505(b)(2) referencing two approved NDAs; NDA 19-955 for DDAVP®,
which has been marketed by Aventis Pharmaceutical Inc, and NDA 19-776 for
Concentraid®, which was marketed in 1990 and discontinued in 2000 by the sponsor.
DDAVP® is an oral tablet indicating for central diabetes m51p1dus and primary nocturnal
enuresis for age ranging from 5 to 17 years. Concentraid® was an intranasal solution
indicating for a test of renal concentrating capacity. -

Proposed indications for Minirin® are central diabetes insipidus, primary nocturnal
enuresis for children and adults » and renal concentration
capacity test. Clinical studies with Minirin® were conducted for the indications of
primary nocturnal enuresis in adults and the renal concentration capacity test. In addition
a bioequivalence (BE) study was conducted to evaluate the desmopressin
pharmacokinetic comparability between DDA VP® and Minirin®.

3

The results of BE study indicated that desmopressin pharmacokmetxcs after a single dose
of Minirin® tablet (0.2mg) was comparable to that of DDAVP® in healthy male and
female subjects (n=60, age ranging between 18 and 55 years). Results of the statistical
analysis for the BE study were summarized in Table 1.

Table 1 Summary of statistical analysis for the BE study (n=60)
Geometric Mean (CV%) Minirin vs. DDAVP
Parameter Minirin DDAVP Point estimate (90% CI)
AUC (pghr/ml) | 41.52 (57%) | 39.56 (51%) 1.07 (0.97-1.18)
AUCt (pg hr /ml) | 36.96 (64%) | 34.94 (56%) 1.09 (0.98-1.20)
Cmax (pg/ml) 10.67 (50%) | 10.54 (46%) 1.03 (0.95-1.13)

There was no issue related to clinical pharmacology and biopharmaceutics.

Page 3 of 11
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3 Question-Based Review (QBR)
3.1 General Attributes

3.1.1 What pertinent regulatory background or history contributes to the current
assessment of the clinical pharmacology and biopharmaceutics of this drug?

The sponsor is currently the contract drug product manufacturer for DDAVP®, the listed
drug product, which has been marketed by Aventis Pharmaceutical. For a 505(b)(2)
submission referencing DDAVP®, the sponsor was advised by the Agency to provide a
letter of cross reference to Aventis’ CMC data in NDA 19-995 for DDAVP® or conduct a
BE study. The sponsor elected to conduct a BE study, and provide CMC documentation
for Minirin®, the proposed formulation.

3.1.2 What are the highlights of the chemistry and physical-chemical properties of the
drug substance and the formulation of the drug product as they relate to clinical
pharmacology and biopharmaceutics review?

Desmopressin is a synthetic analogue of 8-arginine vasopressin, the pituitary hormone
with antidiuretic activity, and its structure was shown in Figure 1.

G |
SCHZCH,C -Tyr-Phe-Gin-Asn-Cys-Pro-D-Arg-Gly-NH, « CHyCOOH « 3H,0
1 2 34 5 6 7 8 9

Figure 1 Structure of desmopressin

Desmopressin has been indicated for hemophilia A, von Willebrand’s disease (type I),
diabetes insipidus, primary nocturnal enuresis, and renal concentrating capacity test.
Various formulations / different routes of administration have been approved by the
Agency for desmopressin such as intravenous injection formulations, oral tablets, nasal
spray, and rhinal tube.

3.1.3 What are the proposed mechanism(s) of action and therapeutic indication(s)?

Desmopressin is a synthetic analogue of ADH, and it stimulates water reabsorption in the
renal collecting duct. In addition, desmopressin is known to stimulate the release of
clotting factor 8 and von Willebrand factor stored in blood vessels. Therefore,
desmopressin has been indicated the following diseases or diagnosis:
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e Diabetes insipidus (DI): it is a disease with abnormally large volumes of dilute urine
primarily due to lack of ADH (central diabetes insipidus) or insensitivity of the
collecting duct for ADH (nephrogenic diabetes insipidus).

e Nocturnal enuresis: it can be from a maturational delay in nocturnal ADH secretion.

* Hemophillia A: it is a congenital bleeding disorder related to the clotting factor 8.

¢ von Willebrand disease: it is a congenital bleeding disorder related to von Willbrand
factor, which is a clotting factor 8 carrier, and a glue like molecule for platelets.

e Renal concentrating capacity test: it is a measurement of renal function in the
presence of adequate ADH stimulation, and the test can be used for differentiation
between central and nephrogenic DI.

The proposed indications for Minirin® are central diabetes insipidus, primary nocturnal
enuresis —————— , and renal concentrating capacity test.

3.1.4 What are the proposed dosage(s) and route(s) of administration?

The proposed administration is the oral route. For central diabetes insipidus, the
proposed starting dose is 0.05mg as half of 0.1mg tablet two times a day, and it is
proposed to be individualized to optimum therapeutic dose by diurnal rhythm of water
turnover. The proposed optimal dose range is 0.1mg to 0.8mg daily based on results of
the clinical trials. For primary nocturnal enuresis, the proposed starting dose is 0.2mg at
bedtime, and it should be adjusted according to response. The dose can be titrated up to
0.6mg. For renal concentrating capacity test, 0.6mg as three 0.2mg tablets is
recommended to take at bedtime.

3.2 General Clinical Pharmacology

3.2.1 What are the PK characteristics of the drug and the results of BE study?

According to the label for DDAVP®, the oral bioavailability was about 0.16% compared
to IV DDAVP®. Plasma half-life of DDAVP® was in the range of 1.5 and 2.5 hour.

Comparability of Minirin® to DDAVP® was evaluated via a BE study (Study
FE992026CS025). Formulations used in the study were summarized in Table 2.

Table 2 Summary of drug formulation in the BE study
Test Reference

Formulation Minirin® DDAVP®
Dosage form Tablet Tablet
Strength 0.2mg 0.2mg
Batch No. 03K 08 : FD8284
Expiry date OCT 2005 APR 2006
Manufacturer | Ferring AB, Sweden | Ferring AB, Sweden
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Blood samples were obtained at predose, and 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 5, 6, 8, 10, 12,
14, and 16 hour post-dose. Pharmacokinetic parameters were estimated using non-
compartmental analysis. A total of 56 subjects completed the study (28 subjects for each
sequences) among 60 subjects (male=37, female=23) who started a treatment. Three
subjects (Subject #033, 059, and 060) were withdrawn due to an AE (e.g., increased
~ serum sodium concentration), and one subject (Subject #027) was withdrawn due to non-
compliance. The plasma concentration-time profiles were shown in Figure 2 and 3.

50

b(4)

10

T T T T T T o
50 300 550 800 1050 1300 1550
ntime

Figure 2 Plasma concentration — time profiles after Minirin® (triangle) and DDAVP® (circle)
administration (Subject 42 showed significantly high plasma concentrations after
Minirin® administration and the individual’s profiles were shown in Figure 3).

b(4)
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Figure 3 Plasma desmopressin concentration — time profiles in Subject 42 (triangle for
Minirin® and circle for DDAVP® treatment)

Pharmacokinetic parameters were summarized in Figure 5, Table 1, and Table 3.

DD;\VP Mirllirin DDAVP Mirlu’rin
form form
Figure 4 Box plot of AUC (left panel) and Cmax (right panel) after treatments.
Table 3 Términal half-life and time to reach maximum plasma concentration (Tmax)
Minirin® | DDAVP®
Terminal half-life (hr) 2.84 3.02
Tmax (hr) 1.12 0.913

The sponsor conducted statistical analysis for BE based on data from the all subject
(n=60, Table 1). The conclusion on BE was remained unchanged even if the statistical
analysis was performed based on data from subjects who completed the study (n=56,
Table 3).

Table 4 . Summary of statistical analysis for the BE study (n=56)
Minirin® vs. DDAVP®
Parameter Point estimate (90% CI)
AUClast (pg hr /ml) 1.10 (0.99-1.22)
Cmax (pg/ml) 1.04 (0.96-1.14)
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3.3 General Biopharmaceutics

3.3.1 What were the components in the to-be-marketed formulation?

The components were summarized in Table 5.

Table 5 Components in the to-be-marketed formulation
Amount per | Amount per
v 0.1mg tablet | 0.2mg tablet
Desmopressin free base 0.089 . 0.178
Lactose monohydrate 123.7 123.7
Povidone 1.90 1.90
Magnesium stearate 0.51 0.51
Potato starch 73.4 73.4

3.3.2 What was the proposed dissolution method?

Dissolution method was based on USP apparatus Il (paddle, 75 rpm) system using
purified water as dissolution medium (500ml). The acceptance criterion Q:.— after —
minutes was proposed. '

Dissolution proﬁlés were generated using samplings at 0, 6, 12, 20, 30 and 45 minutes,
and similarity factor (f2-value) for the bioequivalence batches was 76% (Table 6).

Table 6 Results of dissolution studies for the bioequivalence study
% dissolved (mean of 12 tablets)
Time (min) | Batch 03K03 Batch FD8284
(Minirin®) (DDAVP®)

0 0 0

6 70 73

12 90 85

20 95 93

30 99 98

45 103 102

The results indicated that Minirin® be categorized a fast dissolving product with ——
dissolution in 12 minutes.

- Dissolution studies were conducted using different dissolution media with paddle speed
at 50 rpm (Table 7). The study results indicated dissolution profiles were comparable.
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The sponsor increased paddle speed to 75 rpm in the final proposed method to minimize
dissolution variability due to coning.

Table 7 - Results of dissolution studies (squission on 9-27-05)
% dissolved
(mean of 12 tablets)
Time (min)
Strength | Medium 5 10 |15 (30 |45

0.lmg Buffer pH 1.2 | 51 87.8191.9|95.0]95.8
BufferpH4.0 [714 |88.0|91.493.9]|93.7
Buffer pH 6.8 | 74.6 |92.7]95295.9]96.6
Water 60.8 | 98.2198.9(93.2]96.5
1 0.2mg BufferpH 1.2 | 60.0 |82.5,87.0{90.8|92.2
Buffer pH4.0 | 60.8 |85.0(89.6|93.3]|94.3
BufferpH 6.8 | 73.6 | 89.0['92.3 | 94.9 | 96.2
Water 62.2 |80.8|83.2|86.6|89.4

3.4 Analytical

3.4.1 Was bioanalytical method acceptable?

The plasma desmopressin concentrations were determined using a solid phase extraction
method as sample purification, and radioimmunoassay (RIA) for quantification. The
lower limit of quantification was 0.80 pg/ml. It was concluded that there was no
significant cross-reactivity against relevant peptides. Precision and bias were 28% and
25%, respectively, in the range between 0.8 pg/ml and 100 pg/ml, and those were within
15% in the range between 2.4 pg/ml and 100 pg/ml. Plasma concentrations of
desmopressin in the BE study were ranged from 0.8 pg/ml to 55.1 pg/ml.

The sponsor explained that the high variability at lower concentrations was likely by
contamination in the solid phase extraction instrumentation after handling of samples

with high concentrations, and the sponsor is developing a complementary validation.

Inspection was requested to the Division of Scientific Investigation (DSI) for the BE
study including analytical validation, and the review of DSI is currently pending.

The bioanalytical method is acceptable if results of the complementary validation and
results of inspection by DSI find it acceptable.
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