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1. Executive Summary
1.1. Recommendations

Based on the review of the data in the Clinical Pharmacology and Biopharmaceutics sections in
the original application for major depressive disorder (MDD) and in the response to the approval
letter for MDD issued 1/22/07, the Office of Clinical Pharmacology (OCP) accepts the response
to the OCP recommendation in the approval letter. OCP supports a recommendation for approval
of Desvenlafaxine Succinate (Pristiq ) 50 mg, 100 mg and 200 mg strengths provided an
acceptable language for label is agreed upon by the sponsor and the Agency.

1.2. Phase IV Commitments

There are no Phase IV commitments from OCP

1.3. Summary of Clinical Pharmacology and Biopharmaceutics Findings
1.3.1. Background

The submission provides a complete response to the approvable letter to the application to use
Pristiq for the treatment of Major Depressive Disorder (NDA 21-992) issued on January 22, 2007.
The application also provides updates to the biopharmaceutics, clinical pharmacology, clinical
efficacy, and clinical safety information. The submission contains the results of two 8-week,
placebo-controlled, efficacy studies (studies 332 and 333) that were conducted with 50 and 100
mg Pristiq, as well as a relapse prevention studies (study 333). Included in the submission also
are 3 new drug interaction studies (studies 198, 401 and 900) that compared the effect of 100 mg
Pristiq on desipramine metabolism (CYP2D6 mediated). Included in the submission also is study
901 designed to determine if there were relative differences in pharmacokinetics between
CYP2D6 genotype subjects [extensive metabolizers (EMs) vs poor metabolizers (PMs)] after a
single-dose administration of Pristiq or Effexor. Pharmacogenomic consult was requested for the
evaluation of the phenotype of the patients involved in the study.

In the approvable letter, OCP requested the sponsor agree to the following dissolution method
and specification for all strengths of Pristiq.

Method:

Apparatus: USP Apparatus 1 (baskets)
Speed: 100 rpm

Medium: 900 mL 0.9% NaCl in water
Temperature: 37°C £ 0.5°C
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Specification:

Time Criteria
2 hours

4 hours.

8 hours !

12 hours

24 hours NLT

The sponsor agreed to the final dissolution method and specifications as presented above.
Therefore, there will be no further discussion of this issue in the review. The sponsor is revising
the dosing regimen for MDD and introducing a 50 mg strength commercially. This dosage form
has been used in the new efficacy studies and linked via IVIVC to the 100 mg and 200 mg dosage
strengths of Pristiq. The review will focus on the evaluation of the new studies submitted in the
submission.

1.3.2. Co-administration of Desvenlafaxine with Desipramine:

After daily doses of 100 mg DVS SR and a single dose administration of desipramine 50 mg,
desipramine Cmax and AUC showed increases of 25% and 17%, respectively. The 90%
confidence interval (CI) for Cmax was outside the 80% to 125% range but AUC was contained
within CI limits. The Cmax and AUC of 2-hydroxydesipramine increased by 10% and 14%,
respectively, in the desipramine with DVS SR treatment. The 90% confidence intervals (CI) for
desipramine AUC, 2-hydroxydesipramine AUC, and Cmax were all contained within the 80% to
125% 90% CI. The study indicated that the exposure to the metabolite of desipramine, 2-
hydroxydesipramine, was similar after coadministration of desipramine with desvenlafaxine SR
100 mg once daily. The changes in desipramine Cmax was outside 90% CI limits of 80% to
125%. The clinical significance of these changes in desipramine Cmax is not clear. Therefore,
caution should be used when these drugs are co-administered together.
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Statistical Evaluation of Pharmacokinetic Parameters for Desipramine After Administration of
Desipramine 50 mg Without and With Co-administration of DVS SR to Healthy Subjects

Parameter’ 1 Ratio of Mean’ 90% (I
Ce (a0l 3 125 119-132
AUC (ng*h/ml ) 3 17 10-125

AUC=area under the concentration-versus-time curve; Cl=confidence inferval Cospeak concentration.

a. Reference 15 desipramine-alone treatments.
b, Ratio of geometric least square means.

Statistical Analysis of Pharmacokinetic Parameters for 2-Hydroxydesipramine After

Administration of Desipramine 50 mg Without and With Coadministration of DVS SR to Healthy
Subjects

Parameter” 1 Ratio of Mean” 90% (T
Coex (0g/ml) R 110 104-116
AUC (ng*hvmL) 32 114 110-119

AUCtotal area under the concentration-versus-time curve; CI=confidence inferval: Coupeak
concentration.

a. Reference s destpramne alone treatments.
b.  Ratio of geometric least square means.
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Desipramine Individual AUC and Mean AUC After Administration of Desipramine
50 mg Without and With Co-administration of DVS SR
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1.3.3. Comparison of the effect on Desipramine exposure when it is co-administered with
Desvenlafaxine or Duloxetine.

The results of statistical analyses in another study using duloxetine (a known inhibitor of
CYP 2D6; 30 mg twice daily) as a positive control co-administered with desipramine (50
mg single dose), indicated increases for desipramine Cmax and AUC that were
significantly greater after duloxetine than after DVS SR (100 mg daily) administration
with desipramine.

Statistical Analysis of Pharmacokinetic Parameters for Desipramine After administration of
Desipramine Alone, Co-administration With DVS SR And Co-administration With Duloxetine to
Healthy Subjects

Treatment’ Variable AUC (ng*l/ml ) (s (0g/mL)

Desipramine + DVS SR Ratio of mear” 12% 119%
' 90% (1 107%-138% 108%-130%
Desipranine + duloxeine ~ Ratio of mear” W% 163%
90% (1 193%-251% 149%-175%
Abbreviations: AUC=area under the concentrafion-versus-time eurve; (l=confidence mterval; Croampeak
conicentration.

8. Reference is treatment with destpramine alone.
b, Ratio of geometric least square means.

1.3.4. Comparison of the effect on Desipramine exposure when it is co-administered with
Desvenlafaxine or Paroxetine. :

In another study where desvenlafaxine (100 mg daily) was compared to paroxetine (a known
inhibitor of CYP 2D6; 20 mg daily) when they were co-administered with desipramine (50 mg
single dose), the results of statistical analyses indicated increases for desipramine Cmax and AUC
that were significantly greater after paroxetine than after DVS SR administration with
desipramine.
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Summary Statistical Results of Pharmacokinetic Parameters for Desipramine After Desipramine
Administered Alone, Coadministered With DVS SR, and Coadministered With Paroxetine to
Healthy Subjects

¥ b4

Treatment' Variahle AUC (ng*hr/ml) (e (g/mlL)
Destpramine + DV5 SR Ratio of mean” 136% 130%
90% (1 114%-163% 118%-143%
Desipramine + paroxetine  Ratio of mean” 319% 190%
90% (1 433%-621% 171-210%

Abbreviations: AUC=area under the plasma-versus-time curve; Cl=confidence interval: C,,=peak
concenfration.

a. Reference 15 desipramine alone treatments.

b Ratio of geometric least square means.

1.3.5. Determining if the relative difference in pharmacokinetics between extensive metabolizers
(EMs) and poor metabolizers (PMs) was the same between desvenlafaxine and venlafaxine
extended release when a single dose of each was administered.

In a study to determine if there are differences in the pharmacokinetics after administration of
venlafaxine and desvenlafaxine to Extensive Metabolizers (EMs) and Poor Metabolizer (PMs),
significant differences (P<0.001) were observed between EM and PM subjects in the
pharmacokinetics (PK) of both venlafaxine and desvenlafaxine after administration of
venlafaxine. Desvenlafaxine PK were not significantly different between EM and PM subjects
after administration of desvenlafaxine. The results indicate that the CYP2D6 phenotype does not
significantly alter the PK of desvenlafaxine after administration of desvenlafaxine. CYP 2D6
isozyme is involved in the metabolism of venlafaxine to desvenlafaxine. But CYP 2D6 is not
involved in the metabolism of desvenlafaxine to its inactive metabolites.

a) After administration of venlafaxine ER (75 mg) to EM and PM subjects, the mean Cmax for
desvenlafaxine was approximately 346% higher for EM subjects compared with PM subjects.
The mean AUC was approximately 265% higher for EM subject compared with PM subjects.
Significant differences (p<0.001) in the Cmax and the AUC were observed between EM and PM
subjects.
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Individual Desvenlafaxine Cmax by Phenotype After Administration of Venlafaxine 75 mg
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Individual Desvenlafaxine AUC by Phenotype After Administration of Venlafaxine 75
mg
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Least Squares Geometric Mean and 90% Confidence Limits for Desvenlafaxine by CYP2D6
Phenotype After Administration of Venlafaxine ER (75 mg) to Healthy Subjects

Phenatype Variahle AUC (ng*b/mL) s (0g/mL)
Extensive metabolizer Least squares
£eometric mean 30129 1024
90% Confidence houts =~ 2344.8-38714 76.13-1378
Poor metabolizer Least squares
geometric mean 7718 205
90% Confidence himits - 5854-10177 148285

Abbreviations: AUC=area under the concentration-versus-ime curve; €, =peak concentration.

b) After administration of DVS SR (100 mg) to EM and PM subjects, the mean Cmax for
desvenlafaxine was approximately 16% higher for PM subjects compared with EM subjects. The
mean AUC values were about 13% lower for PM subjects compared with EM subjects. No
significant differences were observed for either Cmax or AUC between EM and PM subjects.
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Individual Desvenlafaxine Cmax by Phenotype After Administration of DVS SR 100 mg
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Individual Desvenlafaxine AUC by Phenotype After Administration of DVS SR 100 mg

10000
9000 4 o
8000 - <
7000 -
8000 -
5000 -

e

4000 -~

AUC {(ng*hiimlL}
SR &

3000 -~
2000 - &
1000 -

D .
EM Pid
Pheniotype

Least Squares Geometric Mean and 90% Confidence Limits for Desvenlafaxine by CYP2D6
Phenotype After Administration of DVS SR (100 mg) to Healthy Subjects by Phenotype

Phenotype Variahle AUC (ng*B/ml) Copas (g/ml)
Least squares
Extenssve metabolizers geomeiric mean 552088 189.14
90% Confidence lmuts 4063.32-7525.74 148.73-240.35
_ Least squares
Poor metabolizers geomeirc mean 4899 28 22418
90% Confidence limits 3487.68-6882.19 17197-292.24

Abbreviations: AUC=area under the concentration-versus-time curve; Cp=peak concentration.

In contrast to statistically significant differences in the pharmacokinetics of venlafaxine and
desvenlafaxine after administration of venlafaxine in extensive and poor metabolizers of
CYP2D6, the CYP2D6 phenotype does not significantly alter the pharmacokinetics of
desvenlafaxine after administration of DVS SR. :
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1.3.6. Clinical Trial vs Commercial Formulations:

In the original application for major depressive disorder (MDD), the bioequivalence of 75 mg,
100 mg, and 200 mg clinical trial formulations of DVS SR was demonstrated. A definitive
bioequivalence study using the clinical trial, to-be-marketed, and fast-release formulations of 200
mg tablets demonstrated bioequivalence of the clinical trial and to-be-marketed formulations. An
in vitro/in vivo correlation was demonstrated and this was used to support the use of the proposed
to be marketed product strengths of 50 and the approved commercial formulations of 100, and
200 mg. The——";be marketed formulation have also been used in pivotal clinical trials for
MDD (Studies 332 and 333).

The 50, 100 and 200 me strengths are proposed for commercialization for the MDD indication,
andthe! ™~ strengths are proposed for the vasomotor symptoms (VMS)
indication. -~ — : ' .
——- The following i$ a summary ot the linkage ot the DVS formulations that have been
used in the MDD and VMS programs.
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Summary of Linkages Between DVS Formulations

DVS Linkage Summary
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2. Detailed Labeling Recommendations

Detailed OCP Labeling Recommendations are included in the proposed label attached under
Appendices ‘
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3.2. Individual Study Reports

3.2.1. Title (Protocol No.: 3151A1-198-US): An Open-Label, 2-Period Sequential Drug
Interaction Study To Evaluate The Effect Of A 100-Mg Dose Of DVS SR On The
Pharmacokinetics Of Desipramine (A CYP2D6 Substrate) When Coadministered In Healthy
Subjects ’

Objectives: The primary objective was to evaluate the effect of multiple doses of 100 mg DVS
SR on the pharmacokinetics of desipramine (a CYP2D6 substrate) when coadministered to
healthy subjects. The secondary objective was to assess the safety and tolerability of DVS SR and
desipramine when coadministered to healthy subjects. In addition, the steady-state
pharmacokinetics of a 100-mg dose of DVS SR were evaluated.

Study Design: This was an open-label, 2-period, sequential, inpatient study conducted in men or
nonpregnant, nonlactating women, 18 to 45 years of age, inclusive, on study

day 1. The study consisted of 2 study periods: in period 1, the administration of desipramine
alone, and in period 2, coadministration of DVS SR and desipramine. In period 1, all subjects
received a single oral dose of 50 mg desipramine. Period 2 started 6 days later when subjects
received single oral daily doses of 100 mg DVS SR for the next 5 days. On the next day, all
subjects received a single oral dose of 100 mg DVS SR and concomitantly recgived a single oral
dose of 50 mg desipramine. For the next 4 days, subjects continued to receive single oral daily
doses of 100 mg DVS SR. All doses were administered with 240 mL of water.

Predose desvenlafaxine pharmacokinetic blood sample was obtained not more than 2 hours before
test article administration, but as close to administration as possible. In the evening prior to dose
administration, an overnight fast was imposed so that no food was taken within at least 10 hours
before test article administration. Vital signs, pharmacokinetic blood samples for desvenlafaxine,
and urine samples for conjugated and unconjugated desvenlafaxine and conjugated and
unconjugated NODV analysis were obtained. Water was permitted in the 2 hours before and after
test article administration. ’

Standard medium-fat meals, served according to the clinic’s schedule, could be started 4 hours
after test dose administration.

The formulation, strength, batch numbers, and manufacturer locations of the study drugs are
summarized in the following table.

Study Drug Information

Stady Drug Doaze (wg) BuchMmwbe  Fomlston  Memfachper

Number Lecation
Desrenlafarine SR 100 A5G 004C WiC
Desipramie N NA M Sanidoz
NA=nut spplicable; WPC=UWyeth Puarto Rico,

Test article administration was administered as shown in the following table.

Test Article Administration
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Tioz= Bagimen

Perded 1
Dayl Single orsl 50-mg desipranins mblet (festing). PE wo fitlow up
therpwzh 120 hosars,
DaysImE o test riicle sdminicrstion.
Period 2
Daysita¥ Single oral daily 100-mg DVE SF tabilets (oo dey 5 PK to followrip o
24 howrsl.
Dy & Single orsl 100-me EIVE 3K toblet copdministred with a single ceal
50mg desipramine tablet {fasting} {FH to follow up thronglk
120 bours).
Days 710 10 Single oral deily 300-mgz DVS SR abilsts.
F¥=pharmarokineics.

Cytochrome P450 (CYP)2D6 genotyping assay will be performed in order to characterize alleles
*1, *¥2, *2XN, *3 to *8, *10, *17, *29 and *40. CYP2D6 genotyping will be used evaluate the
potential impact of genetic polymorphism for any outliers (characterized by poor metabolizer
[PM], extensive metabolizer [EM], and ultrarapid metabolizer [UM] status), with respect to
pharmacokinetics of desipramine, when given simultaneously with DVS SR

Analytical Method: Blood samples (5 mL) were collected for determination of desipramine and
2-hydroxydesipramine concentrations in period 1 on day 1 and in period 2 on day 6 before
(within 2 hours before test article administration) and at 0.5, 1, 2, 3, 4,6,8,12,24, 48,72, 96, and
120 hours after test article administration. Blood samples were also collected for the
determination of desvenlafaxine plasma concentrations in period 2 onday 5at0,0.5,1, 2, 3, 4, 6,
8, 12, 16, and 24 hours after test article administration. In addition, a blood sample was collected
in period 2 on day 4 to confirm steady-state desvenlafaxine plasma concentration. Urine samples
were collected for determination of desipramine and 2-hydroxydesipramine concentrations in
period 1 on day 1 through day 6, and also in period 2 on day 6 through day 11 at the following
time intervals: predose (-2to O h)andat 0 to 4,410 8, 8to 12, 12 to 24,2410 48,4810 72, 72 to
96, and 96 to 120 hours after test article administration. In addition urine samples were collected
for determination of desvenlafaxine concentration in period 2 on day 5 at the following time
intervals: predose (-2 to 0 hours) and at 0to 4, 4 t0 8, 8 to 12, and 12 to 24 hours after test article
administration.

Desipramine and 2-hydroxydesipramine concentrations in plasma and in urine, and
desvenlafaxine concentrations in plasma were measured using a validated liquid
chromatography/tandem mass spectrometry method (LC/MS/MS). The inter-assay coefficients of
variation of the desipramine quality controls for the analytical runs ranged from 4.69% to 16.5%,
with percent differences from theoretical ranging from 2.71% to 9.70%. The inter-assay
coefficients of variation of the 2-hydroxydesipramine quality controls for the analytical runs
ranged from 3.75% to 5.13%, with percent differences from theoretical ranging from -4.99% to
5.18%.

A validated LC/MS/MS method was also used for the determination of desvenlafaxine and

NODYV in human urine. Calibration curve standards and quality control (QC) samples met the
acceptance criteria for all the runs used for the final data. All accepted runs had “r®” values of
0.997677 or better for the calibration standard curves. For calibration standards, the inter-day
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precision (CV) was 4.4% or better and the accuracy ranged from 97.2 to 102%. For the QC
samples, the inter-day precision (CV) was 3.3% or better and the accuracy ranged from 107 to
109%. For calibration standards of urine samples, the inter-day precision (CV) for O-
desmethylvenlafaxine was 6.1% or better and the accuracy ranged from 94.0 to 106%. All the O-
desmethylvenlafaxine standards were within the acceptance criteria. The accuracy for N, O-
didesmethylvenlafaxine calibration standards ranged from 93.0 to 105%. All the N, O-
didesmethylvenlafaxine standards were within the acceptance criteria. For the QC samples for O-
desmethylvenlafaxine in urine, the inter-day precision (CV) was 5.7% or better and the accuracy
ranged from 96.1 to 109%.

The performance of the desipramine and 2-hydroxydesipramine assays during analysis of the
plasma samples from this study is summarized in the following tables.

Assay Range and Sensitivity for Desipramine and 2-Hydroxydesipramine in
Plasma Samples

Compound/Mafrix Compound/Matrix
Standard Curve Desipramine/Plasma }-Hydroxydesipramine/Plasina
Linear range (ng/ml) 0.25-100 025100
Semsifvity (ngfl) 0.3 0.5

Analytical Summary of Desipramine and 2-Hydroxydesipramine Assays in
Plasma Samples

LowCS (0600ngtal)  Medium (3 G.35nghnl)  High C5 (754 ngiml)

Analyie Conc (V% Bias% Come  CV% Bias% Come (V% Bins%

Dezipramine 062l 840 343 M M7y M1 W 4R
LHydospdesipamine 0387 759 220 541 166 310 737 3 08l

Conc=concentration; (S=calibration standards; CV=coefficient of variation,

The performance of the desipramine and 2-hydroxydesipramine assays during analysis of the
urine samples from this study are summarized in the following table.

Assay Range and Sensitivity for Desipramine and 2-Hydroxydesipramine in
Urine Samples
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CompoundMatrix Compound/Matrix

Standard Corve Desipramine/Urine IHydroxydesipramine/Urine
Linear range (ngiml ) 10-2500 100-25000
Sensitvity (ng/ml) 10 100

Analytical Summary of Desipramine Assays in Urine Samples

LowCS(20ughl)  Medium CS (150 ng/mL) High C5 (1950 ng/mL)
Anglyte Come (V% Bins% Com V%  Biss% Come CV% Binsh

Desiptamine B2 48 47 I S M W 51 6l

Cone=concentration; CS=calibration standards: CV=coefficient of varintion.

The performance of the desvenlafaxine assay during analysis of plasma samples from this study is
summarized in the following table.

Assay Range and Sensitivity for Desvenlafaxine in Plasma Samples

Compound Matrix
Standard Curve _ Desvenlafaxine/Plasma
Linear range (ng/mL 20500
Sensitivity (ng/ml) 10

Analytical Summary of Desvenlafaxine Assays in Plasma Samples

HighQU(37%0ugiml)  Medium QC (45.0 ng/ml) Low QC (5.0 ng/ml)
Aulyte  Cone  CV%  Bim% Come (V%  Bis% Coe CV%  Bis%

Desven 307 18 7 487 26 9 546 33 §

Conc=concentration; CV=coefficient of variation; Desven=desvenlafixine; QU=quality control,

The performance of desvenlafaxine and NODV assays during analysis of the urine samples are
summarized in the following table.

Assay Range and Sensitivity for Desvenlafaxine and NODV in Urine Samples
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Standazd Curve

CompoundMatrix Linear range {ug/mL) Sensitivity (ug/mL)
Total desvenlafaxine £.10-30.00 010
Total NODV 0.04-20.00 .04
Unconjugated desvenlafaxine £.10-50.00 010
Unconjugated NODV 0.04-20.00 0.04

NODV=N O-didesmethylvenlafavine.

Analytical Summary of Desvenlafaxine Assays of Urine Samples

High QC{38.00ug/mly  Medium QC(3.00ug/ml)  Low QC (030 ughmly
Analvte Come CV% Bins% Come V% Bis% Comc CV%  Bias%

Total desven %30 33 38 3% 37 50 il 9
Unconjugated. desven 3743 24 14 38 - 60 6 0315 58 3

Conc=concentration; CV=coefficient of variation; Desven=desvenlafaine; QC= qualify control
Analytical Summaril of NODV Assays of Urine Samples

HighQC(1520ugiml)  Medium QC(120ug/ml)  LowQC (0.12 ugful)

Analyte Cone CV% Biss% Comc (V% Bis% Come CV%  Bias%
Total NODV 47 43 30 1% 4 3 Mmoo 28 7
Unconjugated

NODV 1335 21 I 126 49 §  01% 63 3

Cone=couceniration; C\ =coefficient of varistion; NODV=N.O-didesmetaylvenlafaine; QC= qality coatrol.

Data Analysis: The plasma concentration data and PK parameters of desipramine and 2-hydroxy
desipramine (100 mg) will be compared between the monotherapy, (ie, desipramine administered
alone), and the combination therapy by using a 1-factor analysis of variance with subject as a
repeated random effect. Geometric mean ratios for desipramine (combination therapy) vs.
desipramine (monotherapy) with 90% confidence limits will be the primary method to estimate
the magnitude of the effect of DVS SR on the PK profile of desipramine (using desipramine
monotherapy as the reference treatment and 80%-125% as the no effect boundary. PK parameters
for desvenlafaxine in plasma and desvenlafaxine and NODV in urine will be assessed
descriptively. CYP2D6 genotype (PM, IM, EM, UM) will be assessed descriptively. A
noncompartmental PK method was used to analyze the plasma and urinary excretion data of
desipramine, 2-hydroxy desipramine and desvenlafaxine.

Results: The mean desipramine plasma concentrations with and without concomitant
administration of DVS SR is depicted in the following figure.
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Desipramine Mean Plasma Concentration-Versus-time Profile After Administration of
Desipramine 50 mg without and with co-administration of DVS SR
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The following figures contain the individual and mean comparisons of Cmax and AUC after
administration of desipramine without and with co-administration of DVS SR.
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Desipramine Individual AUC and Mean AUC After Administration of Desipramine
50 mg Without and With Co-administration of DVS SR
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Summary pharmacokinetic parameters of desipramine for both treatments are contained in the
following table. The results of statistical analysis for desipramine with and without
coadministration of DVS SR are provided in the following table.

Summary of Pharmacokinetic Parameters for Desipramine After Administration of Desipramine
50 mg Without and With Co-administration of DVS SR to Healthy Subjects

Cam b AC i CF Ae (L

Trament  Vabls . Qgnl) B 0 @fhul @ bk %) {Lbke
Desipraming v ] 1 ] i 3 3 3
50 mg MemiSD  IB0MSRS 80 SEMET  MZMEST  LSBELOT  L46HNB O.01B005
%V 33 508 100 7S 500 174

Geomen 1699 41 037 15 1% 0.016
Mo  661-890  40-120  1-060 AR 0B49 0029 0010008

Desipramsine r 3 3 3 | i 3 3
NmgDVSSR  MeatSD  2UMEI 60 6807 4TI 12060 L85 00IT005
%Y 83 4656 R7 530 438 %7

Geomen 2128 n 2069 147 LR 0017

Miomax  1080-23 4080 2031420 DEHER 043 0M3R 00070831

Aeramonnt extracted; AUC=aren under the concentration-verass- e curve; ClF=apparent oral dose clearance; CLy=rens} clearsnes; Coppeak
concentration; CV=coeficienst of variation; Geo mean=peometric mear; Muemanimumy; Mireminimer: SD=siandard deviationt, ~apparent
terminal- half-ife; imax=tine fo pesk concentration

4. Median valve and range ave listed for iy,

Statistical Evaluation of Pharmacokinetic Parameters for Desipramine After Administration of
Desipramine 50 mg Without and With Co-administration of DVS SR to Healthy Subjects

Parameter’ 1 Ratio of Mean® 9% (I
(e (ng/ml) 31 125 19-132
AUC (ng*he/mL) 3 117 H-125

AUC=area under the concentration-versus-time curve; Cl=confidence interval Cag=peak concentration.

2. Relerence 15 desipramine-alons treatments,
b. Ratio of geometric least square means.

Mean Cmax after concomitant administration of desipramine and DVS SR was approximately
25% higher than Cmax when desipramine was administered alone. The 90% confidence interval
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(CI) was outside the 80% to 125% confidence limits. The AUC after concomitant administration
of desipramine and DVS SR was approximately 17% higher than the AUC when desipramine was
administered alone. The 90% CI was within the interval of 80% to 125%. Mean apparent oral
dose clearance (CI/F) decreased approximately 14% with concomitant administration of
desipramine and DVS SR, whereas mean renal clearance (CLR) values were similar for the 2
treatments.

2-Hydroxydesipramine

The following figure contains the mean plasma concentration time profile for 2-
Hydroxydesipramine after administration

2-Hydroxydesipramine Mean Plasma Concentration-Versus-Time Profile After Administration of
Desipramine 50 mg Without and With Coadministration of DVS SR
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A summary of the pharmacokinetic parameters for 2-hydroxydesipramine are provided in the
following tables.

91



Summary of Pharmacokinetic Parameters for 2-Hydroxydesipramine after Administration of

Desipramine 50 mg Without and With Coadministration of DVS SR to Healthy Subjects

Coxe tm: AGC ha AUC Ae Clz
Treztment Variables {ng/ml) )] {ng*l/ml) ) Ratio® (%) Ldkg
Desipramine g 2 2 32 32 i R 2
g Mean®SD 112438 15 W TG 08330 40404849 0932035
%CV 83 PAY 304 478 2B %4
Geo. mesn 10.74 0 LK S (1) 047 692
Minmx 4631980 2080 1418 710364 02143 85 040142
Desipramsine T 32 2 32 2 -3 3 2
JmgtDVSSR MeaniSD 12394397 {8 JUET6 2185H630 04D 38801648 (8021
%V 321 233 297 414 167 165
Geo. mean iy i 2140 053 BM 08
Minmax InBN 1088 1448 105482 0214 24195138 830118

Ae=amount extrscted; AUC=area nuder the concentration-versus-time eurve; (L x=renal clesance; €y peak concentration; C=coefficient of
variation; Geo mean=geaetric mear; Max=maxiemm: Min=miximugy; SD=stendard deviation; f7=appsrent teminal half-life; ton=tie to peak

concentration,

8. Medisn valie and range are ligted for fmax,

Statistical Analysis of Pharmacokiﬁetic Parameters for 2-Hydroxydesipramine After

Administration of Desipramine 50 mg Without and With Coadministration of DVS SR to Healthy

Subjects
Paramefer” 1 Ratio of Mean” 90% (1
Causs (ng/mL} 32 119 104-116
AUC (ng*/mL) 3 114 10119

AUC=total area under the concentration-versus-time curve: Cl=confidence mnterval; Cpy=peak
concentration.

a. Reference is desipramine alone treatments.

b, Ratio of geometric least square means.

The 2-hydroxydesipramine Cmax after concomitant administration of desipramine and DVS SR

was about 10% higher than Cmax when desipramine was administered without DVS SR.

Coadministration of DVS SR increased the mean 2-hydroxydesipramine AUC by 14%. The 90%
CI was contained within the 80% to 125% regulatory limit. The CLR of 2-hydroxydesipramine
decreased approximately 15% during concomitant administration of desipramine and DVS SR.
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Desvenlafaxine: The following figures represent the mean desvenlafaxine plasma concentration-

time profile in period 2 on day 5 and the mean desvenlafaxine pre-dose plasma concentration on
days 4 and 5 and at 24 hours on day 5

Desvenlafaxine Mean Plasma Predose Concentration in Period 2 on Day 4 and Day 5

400
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300
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100 T T T
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Appears This Way
On Original

93



Desvenlafaxine Mean Plasma Concentration-Versus Time Profile After Multiple Dose
Administration of 100 mg Once Daily
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The following tables contain the plasma and urine pharmacokinetic parameters after multiple
. dose administration of desvenlafaxine.
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Desvenlafaxine Multiple-Dose Plasma Pharmacokinetic Parameters

Coss - AUGyy CIF CIF
(ug/ml) ) (ng"himL) (L) (Likg)

n 34 34 34 34 34
MeantSD  376.14839 40 674741526 15454297 0.1940.04

%CV 08 26 192 203

Geo mean 367.5 6602 15.15 0.9
Minmax 24906757 30-120 41612227 8.18-21.16 0.09-08

AUCyy=area under the concentration-versus-time curve from fime 0 to 24 hours; ClF=apparent oral-dose
clearance (dose/AUC); Cpay=peak concentration; {'V=coefficient of variation; Geo mean=geometric mea;
Max=maximum; Min=muinum; SD=standard deviation; tug=time to peak concentration.
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Desvenlafaxine Multiple-Dose Urine Pharmacokinetic Parameters

Trinary Renal Renal % of Plasma
Recavery (%) Renal Clearance Clearance Clearance
0-24 hours  Clearance (L/h) (Libikg) (ol /min) (%)
Total n 34
desvenfafaxine MeaniSD 523175
%LV 144 - - - -
Geo mean 518
Min-Max  39.1-718
Unconjugated o 34 34 34 34 34
desvenlafaxine MeantSD 319486 .16 £1.350 0.063+£0017 860249 339186
%CV 254 290 276 2990 254
Geo mean 327 493 0.061 8§25 327
Min-Max 154489 2.29-8.98 0.030-0.107 38.2-1497 154489
Total NODV n 34
MeantSD 32209
%LV 272 - - - -
Geo mean 31
Min-Max 15-33
Unconjugated a 34
NODV MeantSD 16207
%CV 41.6 - - - -
Geo mean 1.5
Min-Max 0.6-3.5
Total 1 34
desvenlafaxine MeantSD 554479
+Total NODV oy 142 - - - h
(eo mean 349

Min-Max  418-759

CV=coefficient of variation; Geo mean=geometric mean; Max=maximun; Mip=mininmm;

NODV=N_O-didesmethylvenlafaxine; SD=standard deviation.
The mean concentrations (+standard deviation [SD]) of desvenlafaxine before dose
administration on days 4 and 5 and at 24 hours after dose administration on day 5 were
174.1 ng/mL (£56.8), 189.4 ng/mL (+£56.9) and 201.7 ng/mL (+52.6), respectively. These data
indicate that desvenlafaxine plasma concentrations were approximately at steady state on day 5 in
period 2. Urinary recovery of unconjugated desvenlafaxine was 33.9% and the CLR of
unconjugated desvenlafaxine was approximately 34% of plasma clearance of desvenlafaxine.

Pharmacogenomics: The results of the pharmacogenomic analysis are provided in the following
table
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CYP2D6 Genotype, Predicted CYP2D6 Phenotype, Sex and Age Listings

CYPIDS CYPIDS
Subieet Sex  Age Race BMIfkgi) Bifomd  Wilks) Genotype Pherotvpe
H Male 34 White 283 192 943 ! B
2 Male 30 Biack or African American 295 i 93 EM
3 Male 23 White 247 in 74 EM
4 Fermle 26 Black or Afican American 42 i1 6935 B
3 Male 31 Biack or African American 252 166 694 B
§ Male 34 White 203 i3 973 B
7 Fenxle 38 Biack or African American 23 180 s B
3 Male 32 Black or Afvican American 274 163 s B
3 Female 44 Black or African American 253 188 395 M
i Male 28 Biack or African American 268 N e B
1 Male 33 Black or Aftican Amevican 23 163 647 B
2 Male 24 Black or Afvican American 243 17 704 BM
13 Male 34 Other 28 187 9 BM
4 Male 38 Black or Afiican American 23 183 95.8 B
15 Male 25 Biack or African American 314 188 m B
16 Male 37 White 242 169 694 BM
17 Female 36  Biack or Afiican American 283 i3 893 B
i8 Male 43 Black or African American 30 i1 912 M
9 Male A White ns 187 881 BM
% Male 43 White 298 174 05 B
2 Male 37 Black or African American % 182 %2 Bd
2 Male 18 White 288 177 g2 EM
pi] Male ki Asisn 244 177 764 Bd
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CYP2D6 Genotype, Predicted CYP2D6 Phenotype, Sex and Age Listings contd.

CYP2DE CYPDG
Sublect  Sex A Race BMIGem) Hilm)  Wike Gensiype Pheastype
A Male HY White 2 17 fit) EM
25 Male 4 Black or Afrieon Americsn 3 17 NI UM
% Male 32 BlackorAfican American 273 191 1052 ) EM
27 Male 33 Other 28 188 %9 EM
Vi) Male 2% White R3 1531 688 EM
2 Male 42 BlekorAfican American 219 in 654 BM
3 Male 42 BlckorAficm American 298 {4 774 EM
31 Male 33 Black or Afrcan American 249 177 (1) PM
32 Male B BlakorAfiem Americm 247 HH 734 B
3 Male 2% Blackor African American 258 178 821 EM
3 Male 18 BlackorAftican Amevicsn 273 i7s 83 JE
3 Femgle 43 BlukorAfiemAmericmn 283 R 8.6 354
36 Male 2% Blackor Aftiean American 272 192 1051 EM
37 Male 3¢ BlakorAficonAmericmn 227 17 ne EM
38 Femgle 34 BlackorAftican American 273 161 712 EM

BMi=body mass index; EM: extensive metabolizer; ht=height; IV: intermediate taetabolizer; PM: poor metabolizer; UM: wltra-zapid mesabolizer, wt=weight

Subject 31 was classified as a PM for the CYP2D6 phenotype and had the slowest observed CI/F
of desipramine of “~——  whichis approximately one tenth of the mean value for CI/F of
1.50 L/h/kg (desipramine without DVS SR). Concentrations for subject 31 at 120 hours were still
hight  ————for desipramine without DVS SR and ~————for coadministration
treatment). For the subject 31, sampling for 120 hours was insufficient to characterize the
terminal elimination. Subject 25 was classified as a UM for the CYP2D6 phenotype and had the
fastest observed CVF of desipramine, of =~w———._, which is approximately 10-fold greater than
the mean value for CI/F of 1.50 L/h/kg (desipramine without DVS SR) observed in EM subjects.
For the UM (subject 25), desipramine plasma concentrations remained low without a visible
elimination profile during the 120-hour sampling period. For both the PM and UM subjects, the
percentage of extrapolated AUC was more than 20% and therefore statistics for AUC, apparent
terminal half life (T % ), apparent volume of distribution (V/F), clearance, and confidence interval
calculations excluded values from these subjects.

Safety Summary: The sponsor reported that the incidence of any TEAEs was higher when
subjects were receiving daily DVS SR (62.9%) than when they received a single dose of
desipramine alone (21.1%) or the DVS SR + desipramine combination (20.6%). TEAEs in the
DVS SR treatment group that occurred at a frequency 10% included headache, anorexia, nausea,
dizziness, and insomnia. No TEAEs reported after desipramine alone or desipramine + DVS SR
occurred at a frequency 10%. All TEAEs were rated as mild or moderate in severity. Most
TEAESs were reported as drug related.

Summary and Conclusions: Desvenlafaxine elimination occurs primarily through glucuronidation
and renal excretion of desvenlafaxine and the glucuronide conjugate of desvenlafaxine. CYP3A4
metabolism of desvenlafaxine to NODV is a minor elimination pathway (<5%). In vitro studies
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indicate that desvenlafaxine is a weak inhibitor of CYP2D6 activity but has no inhibitory effects
on other CYPs and does not induce CYP3A4 expression.

Desipramine is primarily eliminated through CYP2D6-mediated metabolism to 2-
hydroxydesipramine and is commonly used as a probe substrate for testing CYP2D6 activity. In
the presence of CYP2D6 inhibitors, concentrations of desipramine are expected to increase,
whereas those of the primary metabolite, 2-hydroxydesipramine, would decrease.

After daily doses of 100 mg DVS SR, desipramine exposure, as measured by Cmax and AUC,
showed increases of 25% and 17%, respectively. The confidence interval was outside the 80% to
125% range for desipramine Cmax but within the CI for AUC. The Cmax and AUC of 2-
hydroxydesipramine increased by 10% and 14%, respectively, in the desipramine with DVS SR
treatment. The 90% confidence intervals for desipramine AUC, 2-hydroxydesipramine AUC, and
Cmax were all inside the 80% to 125% interval,

The ratio of AUC for 2-hydroxydesipramine to desipramine changed from 0.63 to 0.60.

Conclusion: The sponsor reports that the results of the current study indicate that
coadministration of the CYP2D6 substrate desipramine with 100-mg daily doses of DVS SR
results in approximately similar exposures to desipramine and 2-hydroxydesipramine.

Reviewer’s comments: The study indicated that the exposure to the metabolite of desipramine, 2-
hydroxydesipramine, was similar after coadministration of desipramine with desvenlafaxine SR
100 mg once daily. However, there were significant changes in desipramine Cmax. The Cmax
was outside the 80% to 125% 90% ClI limits.

3.2.2. Title (Protocol 3151A1-401-US): A Randomized, Open-Label, Crossover, Drug
Interaction Study To Evaluate The Effects Of DVS SR And Duloxetine On The
Pharmacokinetics Of Desipramine In Healthy Subjects.

Objectives: The objective was to evaluate the effects of multiple doses of DVS SR and
duloxetine on the pharmacokinetics of a single dose of desipramine in healthy subjects.

Study Design: This was a single-center, randomized, open-label, 4-period crossover,
inpatient study to evaluate the effects of multiple doses of DVS SR and duloxetine on the
PK of a single dose of desipramine in healthy subjects. Subjects were randomly assigned
at a ratio of 1:1 to receive either the sequence A or sequence B treatment regimen (See
below). Subjects were admitted to the clinic for inpatient confinement for up to 30 days
and were required to follow a medium-fat diet. Test article was administered at
predetermined time points for up to 30 days.

In period 1, a single 50-mg dose of desipramine was administered followed by 120 hours
of pharmacokinetic (PK) sample collection. In period 2, DVS SR or duloxetine was
administered alone on predetermined study days followed by co-administration with
desipramine on subsequent study days. Blood samples for PK analysis were collected for
up to 120 hours. Period 3 was the washout phase. In period 4, DVS SR or duloxetine was
administered alone on predetermined study days followed by co-administration with
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desipramine on other study days. The dose of duloxetine (30 mg BID) was the
therapeutic dose of this medication. Duloxetine was included in this study as a positive
control, because it is a known moderate CYP2D6 inhibitor. Blood samples for PK
analysis were collected for up to 120 hours. Blood sample collection for the CYP2D6
genotype was required to ensure the validity of changes in desipramine PK observed in
this study. The blood sample collection for the CYP2D6 genotype occurred at the time of
admission to the clinic on day -1. The flowing is a flow chart for PK blood sampling.

Pharmacokinetic Flowchart

Stady Interval | Pradose Postduse
Daws
L4,
Study Dav % Davs 1 Through £, 1 Through 1§ 304 25 Thronsh 30
Time Relative fy Hewr Hoor | How | Howr
Dose Hour6| 04 |Hoerl [Howrl|Hoord [Hoord |Bowrd [HoweS| 22 | 3 | 4 | BT | BoS [HIN
PE tlood wmple” | X X X X X X X X X i X 3 X X
caliaction
PE=phammarakinstc.

2. Digtary reqpirectenes incladed a medhum-fat diat. Drinking water wes allowed 2 hours before and 2 s after dose adminismation, Timing of manls was
according tothe ciie schedule e drug adminisraron. Cvenight G {ot last 10 hoevs hofore doss adminfstrasion) was raquiredat screesing sad
onday ], day 1], and dy 25, N braakivstwas sarved om days 1, 11, and 25, Drug adminitition had to be withfn  mimates afor the subject fnished
teshfest for the remainder of the snody. :

Subjects fasted overnight for at least 10 hours before the required blood sample collection
and administration of desipramine. Desipramine was administered with 240 mL of room
temperature water. On study day 12, 13, 14, 26, 27-29 test article was administered with
240 mL of room-temperature water within 5 minutes after the subject finished breakfast.
Additional drinking water was allowed up to 2 hours before and 2 hours after dose
administration.

On day 1, subjects must have fasted overnight for at least 10 hours before the required
blood sample collection and desipramine administration. Desipramine was administered
with 240 mL of room temperature water. Subjects did not receive breakfast on this study
day. Food was allowed 4 hours after test article administration. On days 6 through 10, test
article was administered with 240 mL of room-temperature water within 5 minutes after
the subject finished breakfast. Additional drinking water was allowed up to 2 hours
before and 2 hours after dose administration. On days 11-14, 20- 24 subjects fasted
overnight for at least 10 hours before the required blood sample collection and
administration of desipramine and test article (duloxetine or DVS SR). Desipramine and
test article were given with 240 mL of room-temperature water. Additional drinking
water was allowed 2 hours before and 2 hours after dose administration. Subjects did not
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receive breakfast on this study day. Food was allowed 4 hours after test article
administration. On day 25, subjects fasted overnight for at least 10 hours before the
required blood sample collection and administration of desipramine and test article
(duloxetine or DVS SR). Desipramine and test article were given with 240 mL of room-
temperature water. Additional drinking water was allowed 2 hours before and 2 hours
after dose administration. Subjects did not receive breakfast on this study day. Food was
allowed 4 hours after test article administration. On days 26 through 29, test article was
administered with 240 mL of room-temperature water within 5 minutes after the subject
finished breakfast. Test articles for the study included desipramine 50-mg tablets, DVS
SR 100-mg tablets, and duloxetine 30-mg capsules. The strengths, batch numbers, and
formulation numbers of the study drugs and the test article are summarized in the
following table.

Study Drug Information
StdyDrug(me) ~ Dossze i) Baich Nomber  Formulation Number
Desipranne & W 830889
TVSAR 0 ATIES onsc
Dulozesize 3 AN eee

Study Drug Treatment .

ViR , Dulpzeting Desipramine

Dize me ' {meRD N
Dosaze foma Tablat Capale Tahlat

Durstivn and schedile  Subjectswere given 1 tblet  Subjects weregiven T uablat Sbjocts were given |
adpdt adloll medyndpiolied emdyi ]
And. s 25,

Abbreviasion: BiDwice dafly.
3. All frontmients ziven erally.
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The test articles were given by the clinic as follows:

Sequence Group A

Day 1: Single dose of desipramine 50 mg

Days 6 to 10: Daily dose of DVS SR 100 mg

Day 11: Desipramine 50 mg coadministered with DVS SR 100 mg
Days 12 to14: Daily dose of DVS SR 100 mg

Days 20 to 24: Duloxetine 30 mg BID

Day 25: Desipramine 50 mg coadministered with duloxetine 30 mg BID
Days 26 to 28: Duloxetine 30 mg BID

Sequence Group B

Day 1: Single dose of desipramine 50 mg

Days 6 to 10: Duloxetine 30 mg BID

Day 11: Desipramine 50 mg coadministered with duloxetine 30 mg BID

Days 12 to 14: Duloxetine 30 mg BID

Days 20 to 24: Daily dose of DVS SR 100 mg

Day 25: Desipramine 50 mg coadministered with DVS SR 100 mg
Days 26 to 28: Daily dose of DVS SR 100 mg

Blood samples were collected for determination of desipramine and
2-hydroxydesipramine concentrations on study days 1 to 6, study days 11 to 16, and
study days 25 to 30 within 2 hours before and at 0.5, 1, 2, 3, 4, 6, 8, 12, 24, 48, 72, 96,
and 120 hours after test article administration. Twice during each period, 2 (days 11 and
12) and 4 (days 25 and 26), blood samples were collected to measure steady-state trough
DVS SR and duloxetine plasma concentrations within 30 minutes before desipramine
administration.

Pharmacogenomic Measurements

CYP2D6 genotyping was used to evaluate the potential impact of genetic polymorphisms
for any outliers with respect to the PK of desipramine when given simultaneously with
DVS SR. The following CYP2D6 alleles were investigated to characterize the
metabolizer status (ultrarapid metabolizer [UM], extensive metabolizer [EM],
intermediate metabolizer [IM], or poor metabolizer [PM]) of each subject: *1, *¥2, *2xN
(gene duplication), *3 to *10, *17, *29, and *41. Note that CYP2D6*1 is defined in this
study as the absence of CYP2D6*2, *3, *4, *5, *6, #7,*8, %9, ¥10, *¥17, *29, *41, and
*2xN polymorphisms and does not, therefore, necessarily imply wild-type status.
Individuals assigned *1 alleles for CYP2D6 in this study may possess other nucleotide
polymorphisms in CYP2D6 that were not evaluated in this study. The *2xN allele is
specifically defined as a duplication of the *2 allele, and in the current study, duplication
is assumed to represent 1 extra copy of CYP2D6. Two patients with UM or IM type were
. excluded in the sensitivity analysis to compare the treatment difference. All phenotype
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predictions in this study are based on the assumption that 2 heterozygous positions that
are characteristic for the alleles investigated are located on different chromosomes.

Analytical Method

Desipramine and 2-hydroxydesipramine concentrations in sodium heparin-treated plasma and
desvenlafaxine and duloxetine concentrations in plasma were measured using validated liquid
chromatography/tandem mass spectrometry (LC/MS/MS). The performance of the desipramine
and 2-hydroxydesipramine assays during analysis of the plasma samples from this study are
summarized in the following table.

Assay Range and Sensitivity for Desipramine and 2-Hydroxydesipramine in
Plasma Samples

CompoundAlaiis Compomd M
Stndard Carve Desipramine Phoms MisirorydepramitePlom
Tinear e g 0510 (AT
Semifviylenl) 0% , 0%

Analytical Summary of Desipramine and 2-Hydroxydesipramine Assays in
Plasma Sample

Lowls (06Mngml)  MelimS(32%upl} H(S{50wl)

Analyte Com. CV% Biss% Coc OV Bis% Coc OV Bish
Desipramine 036 8@ SM s 261 QM WD O 2N

Hifopdspomze 087 820 15 3B @ Q% T4 37 A
Abbreviations: Conc=conrenmation: C=calibestion standard; CVPécoefficient of vanntion

The performance of the desvenlafaxine assay during analysis of plasma samples from this study is
summarized in the following tables

Assay Range and Sensitivity for Desvenlafaxine in Plasma Samples

Standard Carve ' DesvenlafasinePlasms
ey IE]
Sty ol | 1

Analytical Summary of Desvenlafaxine Assays in Plasma Samples
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High GC (3750 ngfmly x'&iediﬁmQCQS.&ag;ﬁnL} Low QC (5 gl
Analyte Com. CV4 Bislh Coc OV Bis% G OVY Bl
Dewtifaie 105 M1 496 WA 4 59 A 3
Abbreviations: Conc=eoncenmasion; CViéecosffiriant of variation: QC=quslity coamol.
KA: The precision {CVY%) could not be cadsted becvse v Jese than 3.

The performance of the duloxetine assay during analysis of plasma samples from this study is
summarized in the following tables.

Compound/Matrix
Standsrd Curve ' Me:eﬁm@im
Linesr range {pg/mlj 12300
Sensitivity (neil) {2

Analytical Summary of Duloxetine Assays in Plasma Samples

- B QUETH L) Mefm(CEMoginl) LowQC (0.6000 ng/nl)
Amite G OV% B Coc CV% B Cow OV Eissh

Dicse 35 2 41 49 49 14 e B
Abhreviations: Conc=concenmaon; CVvmconfficentof vrion (Cmqualiy contrel

Data Analysis

A noncompartmental PK method was used to analyze the plasma concentrations of
desipramine and 2-hydroxydesipramine. To assess the effect of each combination therapy
on the AUC and Cmax of desipramine, the 90% confidence interval on the ratio of each
combination therapy to the AUC and Cmax of desipramine alone was calculated. The
comparison of AUC and Cmax between combination therapies was calculated with a 2-
period crossover analysis of variance (ANOVA) on the logarithms of the AUC and
Cmax. Pharmacokinetic variations based on CYP2D6 genotypic activity (PM: lack of
active enzyme gene alleles; EM: normal complement of 2 fully active enzyme gene
alleles; IM: homozygous for 2 reduced-activity enzyme gene alleles or heterozygous for
an inactive allele; UM: more than 2 copies of active enzyme gene alleles) were assessed
using a sensitivity analysis that excluded subjects who were not predicted to have an EM
phenotype. See Pharmacogenomic evaluation.

Results
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The following figure displays mean desipramine plasma concentrations after
administration of desipramine, coadministration of desipramine and DVS SR, and
coadministration of desipramine and duloxetine.

Desipramine Mean Plasma Concentration-Verusus-Time Profile After Desipramine
Administration Alone, Coadministration with DVS SR and Coadministration with
Duloxetine
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The following figures present individual and mean values of desipramine AUC and
Cmax, respectively. ’

Desipramine Individual AUC and Mean AUC After Administration of Desipramine
Without and With Coadministration of DVS SR or Duoloxetine

105



Individual Desipramine AUC Separated byT:éa!mem Patiem Mean Desipramine AUC Separated by Treatment Pattern
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The following tables provide summary of pharmacokinetic parameters of desipramine for the 3
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treatments periods and the results of the statistical analysis on desipramine for the 3 treatment
periods.

Summary of Pharmacokinetic Parameters (Plasma) for Desipramine After Treatment With

Desipramine Alone, Co-administration With DVS SR, and Coadministration With Duloxetine to
Healthy Subjects . .
Conz [ AUC AUC Extrapolated by CIF YVJF
Treatment Variables {ug/'mL) [t1] {ng*h/ml) {36} {h} (Livks) {Lkg)
Desipramine n 2% i M % 2 20 20
S0mg Mean?SD 16001622 88 3164361 418221 20571 ESIIAT 43818097
V% 88 383 336 803 317
Geo. mean 1478 428 189 14 3957
Mip-max 458-2630 40-160 11-153 108-3335 §.37-601 2370316357
Desipranzine 1 16 16 16 6 16 16 i6
Omg+DVSSR  MeansSD 18604553 35 24008 4238920 222164 133507t 374731228
100mgomeedaly  CV% 07 301 86 38 328
Geo. mean 177 528 243 117 B8
Min-max 0582830 §0-160 U137 10.5-342 §.32-3.05 2177-6433
Desipramine n 17 17 17 17 17 17 7
Smg+ MeaniSD 25765790 80 10601390 6.9834 3% 24578 967028 2639870
Dolosefine 0mg V% 307 37 B3 432 3
twice daily Geo. mean i) 995 286 0.62 3360
Micmax 13109830 60-160 448-1695 01415 §.33-130 18.82-43.68

7

Abbreviations: AUC=gren under the plasma concentrafion-versas-fime curve; Cmas=peak concantration: CYP=apparent oral-dose elearance; CV=coeificient
of variation; t¥=apparen termina haif fife: tmax=time to peak concentration; Min=mimimum; max=mssinien; SD=standard deviation; V2:F=apparent

vehune of distrbution.
a. Mediam value and razge.

Statistical Analysis of Pharmacokinetic Parameters for Desipramine After administration of

Desipramine Alone, Co-administration With DVS SR And Co-administration With Duloxetine to

Healthy Subjects

Treatment’ Varizhle AUC (ag*i/mL) g (ng/mL)

Desipramine + DVS SR Ratio of mean” 122% 119%
90% CI 107%-138% 108%-130%

Destpramine + duloxetine Ratio of mean” 2% 163%
90%Cl 195%-231% 149%-179%

Abbreviations: AUC=area under the concentration-versus-fime curve; Cl=confidence nterval; Cmax=peak
conicentration.

2. Reference is treatmient with desipraine alone,
b. Ratio of geometric least square means.
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Coadministration of DVS SR increased the mean desipramine AUC by approximately
22% and Cmax by 19%. Mean CI/F decreased approximately 27% with concomitant
administration of desipramine and DVS SR and decreased approximately 63% with
concomitant administration of desipramine and duloxetine. The results of the statistical
analyses for the desipramine Cmax indicated that the increase in the Cmax for
desipramine was significantly greater after duloxetine administration than after DVS SR
administration (p<0.001). Similar results were seen for the AUC (p<0.001).

2-Hydroxydesipramine

The following figure displays mean 2-hydroxydesipramine plasma concentrations after
treatments of desipramine alone, coadministration of desipramine and DVS SR, and
coadministration of desipramine and duloxetine.

2-Hydroxydesipramine Plasma Concentration- Versus-Time Profile After Administration
of Desipramine Alone, Coadministration With DVS SR, and Coadministration With
Duloxetine

100
.
i
£
[ =]
£
(8
=
8
g
a3
o
E N,
@ [ -
£ e T——
£ \\Q:&\ Mw@
E U\\:.';‘::%M
% A
2
>
8
£ —&— desip alone
2 —&— desip + DVS
& —&— desip + dulox
0.01 T T T T T T T
2 20 40 60 80 100 120
Time thr)

108



The following figures present individual and mean values of 2-hydroxydesipramine AUC
and Cmax, respectively.

2-Hydroxydesipramine Individual AUC and Mean AUC After Administration of
Desipramine Without and With Coadministration of DVS SR or Duloxetine

Individual 2-OH Desipramine AUC Separated by Tresiment Pattem Mean 2-OH Desipramine AUC Separated by Treatment Pattern
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2-Hydroxydesipramine Mean AUC After Administration Of Desipramine Without and
With Coadministration of DVS SR or Duloxetine (From Both Treatment Patterns
Combined)

Mean 2-OH Desipramine AUC (two treatment patterns combined)
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2-Hydroxydesipramine Individual Cmax and Mean Cmax After Adminisiration of Desipramine
Without and With Coadministration of DVS SR or Duloxetine
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2-Hydroxydesipramine Mean Cmax After Administration of Desipramine Without and
With Coadministration of DVS SR or Duloxetine From Both Treatment Patterns
Combined

Mean 2-OH desipramine Cmax {two treatment pattern combined)
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The following tables provide summary PK parameters of 2-hydroxydesipramine
for the 3 treatments and the results of statistical analysis for 2-hydroxydesipramine for
the 3 treatments.
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Summary of Pharmacokinetic Parameters (Plasma) for 2-Hydroxydesipramine After
Treatment With Desipramine Alone, Coadministration With DVS SR and
Coadministration With Duloxetine to Healthy Subjects

Con fr ALC AUC Fxtrapolated $ ATC
Treatment Variables {ng'ml} &) {ne*himl) (%) {k) Ratis®
Desipramene n 2 0 p:i} 0 % iy
Hmg Mot S 12375408 38 343469 132% AT LR
%V 323 202 335 350
(oo, mean j152) 336 04 0m
Mi-max 680-2150 2180 208464 118376 0322
Desipsamine n 16 i6 i 16 16 16
0me~DVSSR I0mzomee  MeanSD 133544 32 34 41047 181841 N3 0HYU
dsily %0V k31 182 283 404
Geo. mean 134 4% A5 0%
Min-reax §93-2270 24158 27530 1343 043-157
Desipramine 8 17 7 17 17 17 0
30 mg + Duleretine 30 me Meant$H 847815 i3 ELye 2685941 BI2G D4EH0I6
solce duly %LV 333 182 382 49
Gro. mean 830 £0 13 043
Miy-max 1971480 20-169 320-582 216749 onam

Abbreviations: AUC=area snder tha plasma conventration-verms-ime zvrve; Cuvpask concentration; CV3i=costicient of vastation; ty=apparent teanina}
alflifl; §, =time to peak coneentrasion; Min—mininonmy; maemaimm; SD=staadard deviation.

2 Medion value and rangs.

b ALC Eﬁﬂ:ﬁﬁcﬁ@&ﬁwﬁ;ﬁimf Aucauzigfmim-

Results of Statistical Analysis of Pharmacokinetic Parameters for 2-Hydroxydesipramine
After Administration of Desipramine Alone, Coadministration With DVS SR, and
Coadministration With Duloxetine to Healthy Subjects

Treatment’ Variahle AUC (ng*h/mL) Cax (0g/ml)
Desipramine + DVS SR Ratio of mear® 119% 109%
90%C 114%-125% 100%-119%
Desipramine + duloxetine  Ratio of mear” 126% %%
80% (1 120%-132% T1%83%

Abbrevmations: AUC=area under the concentration-versus-time curve; Cl=confidence interval; Cous=peak conceniration.
3. Reference is treatment with desipramine alone.
b. Ratio of geometric feast square means.

The mean Cmax for 2-hydroxydesipramine was approximately 9% higher with
concomitant administration of DVS SR than the Cmax when desipramine was
administered alone. The mean Cmax after coadministration of duloxetine was
approximately 24% lower than the Cmax when desipramine was administered alone. The
mean AUC for 2-hydroxydesipramine was about 19% higher with concomitant
administration of DVS SR than the AUC when desipramine was administered alone. The
mean after coadministration of duloxetine was approximately 26% higher than AUC
when desipramine was administered alone.
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The mean predose concentrations (+SD) of desvenlafaxine on days 11 and 12 were
166.96 (£49.62) and 201.36 (+65.69) ng/mL, respectively. The mean predose
concentrations (+SD) of desvenlafaxine on days 25 and 26 were 200.50 (+55.24) and
207.04 (£50.46) ng/mL, respectively. The mean predose concentrations (+SD) of
duloxetine on days 11 and 12 were 35.85 (+17.30) and 38.34 (+18.64) ng/mL,
respectively. The mean predose concentrations (SD) of duloxetine on days 25 and 26
were 32.36 (£9.50) and 34.57 (£10.80) ng/mL, respectively.

Pharmacogenomic Summary: The sponsor reported that 18 subjects (90%) were predicted
to have an EM phenotype. One subject (5%) was predicted to have an IM phenotype, and
1 subject (5%) was predicted to have a UM phenotype. No subjects were predicted to
have a PM phenotype.

Safety Summary: Headache was the most frequently reported AE overall and was
reported by somewhat more subjects in the DVS SR/duloxetine sequence group. Diarrhea
was the next most frequently reported AE and was more prevalent in the duloxetine/DVS
SR sequence. Nausea and tachycardia were reported in 3 subjects overall. Tachycardia
occurred in 2 (20%) subjects in the DVS SR/duloxetine sequence group and 1 (10%) in
the duloxetine/DVS SR sequence group. There was 1 SAE reported in the study, a seizure
followed by hypotension. :

Conclusions: The sponsor concluded that the results of this study indicate that
coadministration of the CYP2D6 substrate desipramine with 100-mg daily doses of DVS
SR resulted in approximately similar exposure to desipramine and 2-hydroxydesipramine.
This contrasts with the greater exposure to desipramine after coadministration with
duloxetine.

Reviewer comments: Co-administration of DVS with desipramine resulted in significant
increases in desipramine concentrations(about 20%). The increases were less than that
seen when desipramine were co-administered with duloxetine, a CYP 2D6 inhibitor
(about 2-fold). Desvenlafaxine has an inhibitory potential on CYP2D6 isozyme. Dosage
adjustment is not recommended; however, caution should be used when Desvenlafaxine
is co-administered with desipramine.

3.2.3. Title (3151A1-900-US): A Randomized, Open-Label, Crossover, Drug Interaction
Study To Evatuate The Effects Of DVS SR And Paroxetine On The Pharmacokinetics Of
Desipramine In Heaithy Subjects

Objective: To evaluate the effects of multiple doses of DVS SR and paroxetine on the
pharmacokinetics (PK) of a single dose of desipramine in healthy subjects.

Study Design: This was a single-center, randomized, open-label, 4-period crossover,

inpatient study. Twenty subjects were enrolled in this study at 1 investigational site. The
mean £SD age and weight were 35 £ 7.7 years and 79.9 + 9.8 kg, respectively. Subjects
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were randomly assigned at a ratio of 1:1 to receive either the sequence A or sequence B
treatment regimen. Subjects were admitted to the clinic for inpatient confinement for up
to 29 days and were required to follow a medium-fat diet. Subjects were administered test
article at predetermined time points for up to 29 days.

In period 1, a single 50-mg dose of desipramine was administered followed by 120 hours
of PK sample collection. In period 2, DVS SR or paroxetine was administered alone on
predetermined study days followed by coadministration with desipramine on subsequent
study days. Blood samples for PK analysis were collected for up to 120 hours. Period 3
was the washout phase. In period 4, DVS SR or paroxetine was administered alone on
predetermined study days followed by coadministration with desipramine on other study
days. Blood samples for PK analysis were collected for up to 120 hours.

Blood sampling for the cytochrome P450 (CYP2DG6) genotype was required to ensure the
validity of changes in desipramine PK observed in this study. The blood sample
collection for the CYP2D6 genotype occurred at the time of admission to the clinic on
day-1. However, completion of the genotype assay was not required before initiation of
other study procedures. Subjects must have had consented to blood sample collection for
the CYP2D6 genotyping to participate in the study. The following table contains blood
sampling times for pharmacokinetic analysis.

Pharmacokinetic Flowchart

Study Interval | Predese Pozt Dose
Dawl,
Sifudy Dm}" L% Doys 1 Through 3, 1) Through 1%, and 25 Through 23
g‘;‘:&““‘“’ B0 |H05 W1 A2 B3 Ed R HS D EM EA ED &% BN
TR ool szl
oltim | ¥ | X ¥ X ¥ ¥ X ¥ £ X ¥ 1 % x

& Dietary raquirensent of 2 medivm-fa dizt. Drinking vater was aliowed 2 hours Before and 2 bows after doss sdunnistiation, Timing of meals was
according b the elinie sehedule before dug admimistration. Overnizht faning (ot lexst 30 howrs before dosing) peeuned at sereening and em days 1, 13,
and 3. No beeakfast vas eaten on days 1, 1 and 25, Drug admindstration roust hisve been witlin § mimatas ater the subject fnished broskfint for ha
seninder of the study.

On study days 1, 11, 25, 27 and 28, subjects fasted overnight for at least 10 hours before
the required blood sample collection and administration of desipramine. On study days 6
through 10, 12, 13, 14, 20 through 24, 26 test article was administered with 240 mL
room-temperature water within 5 minutes after the subject finished breakfast.

Test articles for the study-included desipramine, 50-mg tablets; DVS SR, 100-mg tablets;
and paroxetine, 20-mg tablets. The formulation, strength and batch numbers of the study
are summarized in the following table.
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Study Dn‘l{g Infogmation

Study Drug {me} Dosage (mg)  Batch Number  Formulation Number
Desipramine 0 149808 9206995
DVSSR 100 A07186 0932644C
Paroxeline il 64777 9206994

The following table provides a summary of study treatment dose and regimen.

Study Treatment Dose and Regimen

Test Article
Test Arficle Test Article (Test Substrate)
Name Desvenlafaxine SR Paroxetine Desipramine
Dose 100 mg 0mg S0mg
Dosage form Tablet Tablet Tablet
Route of administration Orally Orally Orally
Duration and schedule Subjects were given 1 Subjects were given 1 Subjects were given |
‘ tabletondays6to J4and  tiblefondaysGto 14 tabletondays I, 1,
Wto 28, ad W28 and 2.

A summary of when the test article were given by the clinic is provided below:

Sequence Group A

Day 1: Single dose of desipramine 50 mg

Days 6 to 10: Daily dose of DVS SR 100 mg

Day i1: Desipramine 50 mg coadministered with DVS SR 100 mg
Days 12 to14: Daily dose of DVS SR 100 mg

Days 20 to 24: Daily dose of paroxetine 20 mg

Day 25: Desipramine 50 mg coadministered with paroxetine 20 mg
Days 26 to 28: Daily dose of paroxetine 20 mg

Sequence Group B

Day 1: Single dose of desipramine 50 mg
Days 6 to 10: Daily dose of paroxetine 20 mg
Day 11: Desipramine 50 mg coadministered with paroxetine 20 mg

Days 12 to 14: Daily dose of paroxetine 20 mg
Days 20 to 24: Daily dose of DVS SR 100 mg
Day 25: Desipramine 50 mg coadministered with DVS SR 100 mg
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Days 26 to 28: Daily dose of DVS SR 100 mg

Blood samples were collected for determination of desipramine and 2-hydroxy
desipramine concentrations on study days 1 to 5, on study days 11 to 15, and study days
25 to 29 before (within 2 hours before predose) and at 0.5, 1,2, 3, 4, 6,8,12,24, 48,72,
96, and 120 hours after test article administration.

Twice each in periods 2 (days 11 and 12) and 4 (days 25 and 26), within 30 minutes
before desipramine administration, blood samples were collected to measure steady state
trough desvenlafaxine and paroxetine plasma concentrations.

Analytical Method: Desipramine and 2-hydroxydesipramine concentrations in sodium
heparin-treated plasma, Desvenlafaxine and paroxetine concentrations in plasma were
measured using validated liquid chromatography/tandem-mass spectroscopy
(LC/MS/MS). The range of quantitation in plasma was from 0.250-100 ng/mL.,

Data Analysis: The PK of orally administered desipramine were determined when the
drug was administered alone and in combination with DVS SR and paroxetine. The
performance of the desipramine and 2-hydroxydesipramine assays during analysis of the
plasma samples from this study are summarized in the following tables.

Assay Range and Sensitivity for Desipramine and 2-Hydroxydescipramine in Plasma
Samples

Componnd/Matrix Compound/Matrix
Standard Curve Desipramine/Plasma LHydroxydesipramine/Plasma
Linear range (ng/iul.) 025100 0.25-100
Sensitrvity (ng/fml.) 0.25 0.3

Analytical Summary of Desipramine and 2-Hydroxydesipramine Assays in Plasma
Samples '

Low CS (0.600 ng/ml}  Mediun €5 (523ng/ml)  HighCS (750 ng/mL)
Analvte Lonc. CV% Bias% Cenc. €V% Bias% Cone. CV% Bias%

Destpramine 0600 676 0016 519 314 L4 750 202 0058
IHydroxydesipramine  0.602 145 0300 516 338 164 740 440 0103

Abbreviations: Conc=concentration; CS calibration standards; CV%=coefficient of variation.
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The performance of the desvenlafaxine assay during analysis of plasma samples from this
study is summarized in the following tables.

Assay Range and Sensitivity for Desvenlafaxine in Plasma Samples

Standard Carve Desvenlafaxine/Plasma
Linear range (ng/mul) 20:500
Sensitivity (ng/ml) 20

Analytical Summary of Desvenlafaxine Assays in Plasma Samples

HishQC(750ngml)  MediomQC(30ngml)  LowQC{(30ng/ml)
Analyte Come. CV% Bias% Come. (V% Bis% Cone. (V% Bins%

Desvenlafaite 3361 42 30 4008 54 80 47T T2 45

Abbreviafions: Conc=concentration; CV¥e=coefficient of variation; QC= quality control

The performance of the paroxetine assay during analysis of plasma samples from this
study is summarized in the following table.

Assay Range and Sensitivity for Paroxetine in Plasma Samples

CompoundMarix
Standard Curve Paroxetine/Plasma
Linear range (ng/mL) 02500
Sensitivity (ng/nil) 01
Appears This Way

On Original
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Analytical Summary of Paroxetine Assays in Plasma Samples

HighQC(40.00ng/ml)  Medium QC(4000ng/ml)  LowQC (0.5000 ng/ml)
Amlyte  Comc. (V% Bias% Cone. (V% Bis% Coe. CV%  Bis%

Puoweiie 3834 41 41 398 54 43 075 44 2

Abbreviations: Cone=concentration; CV%=coefficient of variation; QC= quality control.

Data Analysis: A noncompartmental PK method was used to analyze the plasma
concentrations of desipramine and 2-hydroxydesipramine.

To assess the effect of each treatment on the AUC and Cmax, the 90% confidence
interval on the ratio of each combination therapy to the AUC and Cmax of desipramine
alone was calculated. The comparison of AUC and Cmax between treatments was
performed with a 2-period crossover analysis of variance (ANOVA) on the logarithms
ratios of AUC and Cmax on the combination therapy to the desipramine alone.

Pharmacogenetic Measurements: For CYP2D6 genotyping, a 5-mL whole blood sample
was collected and stored, refrigerated, in an upright position at 4 °C until shipped.
CYP2D6 genotyping was used to evaluate the potential impact of genetic polymorphisms
for any outliers with respect to the PK of desipramine when given simultaneously with
DVS SR. The following CYP2D6 alleles were investigated to characterize the
metabolizer status (UM=ultrarapid metabolizer, EM=extensive metabolizer,

=intermediate metabolizer, and PM=poor metabolizer) of each subject: *1, *2, ¥*2xN
(gene duplication), *3 to *8, *10, *17, *29, ¥40, and *41. Note that CYP2D6*1 is
defined in this study as the absence of CYP2D6%2, *3, *#4, *5_ %6, %7, *8 *9 %10, *17,
*29, *41, and *2xN polymorphisms and does not, therefore, necessarily imply wild-type
status. Individuals assigned *1 alleles for CYP2D6 in this study may possess other
nucleotide polymorphisms in CYP2D6 that were not evaluated in this study. The *2xN
allele is specifically defined as a duplication of the *2 allele, and in the current study,
duplication is assumed to represent 1 extra copy of CYP2D6.

Pharmacokinetic Results: The following figure displays mean plasma concentration-time
profile after administration of desipramine, coadministered with DVS SR and
coadministered with paroxetine.
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Desipramine Mean Plasma Concentration Versus Time Profile After Desipramine
Administered Alone, Coadministered with DVS SR, and Coadministered with Paroxetine
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Summary pharmacokinetic parameters of desipramine for the 3 treatment pattern are
provided in the following table.
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Summary of Pharmacokinetic Parameters (Plasma) for Desipramine After Desipramine

Administered Alone, Coadministered with DVS SR, and Coadministered With

Paroxetine to Healthy Subjects

B

ABC-
Cowx tmr ALC Extrapolated ta CHF VF
Treatment Yariables mgimb) () {ug*hi/ml) {%) _ {Liwke) Iike)
Desipramine E 20 20 X 20 0 ] 20
Hmg MeantSD 21431068 78 05621088 8054833 26727034 LMHD 36421285
CV% 432 H3 769 §77 320
Geometric mezn 1935 603 2191 104 3289
Min - Max 73644460 36120 1264432 418383 f13.526 19.58-86.61
Desipranune 4 20 i) ki n 28 20 28
Omg+DVSSR  MemntSD 27271036 34 121741230 6384776 266011420 10205 21271199
Hlmg CVW% 37 L 34 742 424
Geometriemean 2523 831 ’ 2348 0.3 396
Min-Max 10404840 36242 2244380 11106231 815300 11115953
Desipramine i 0 20 % 0 i »n 2
Hmg+ MeantSD 38151603 88 I3II6NT 2BESE32E S68312524  025H4 18475362
proseine mg  CV% %3 %0 178 %5 304
Geometric mesn 3873 3160 613t 0.20 178
Min-Max 18903530 66120 661-7124 Q224152 808102 13173332

Abbreviations: AUC=grea nnder the plasma concentration-versus-time curve; Co=peak concentration; CiF=dose Clearance; GV i=coelbcient oF
varistion; tyydermiral halflife; 4;,~Hme to pesk concenwation; Min=minimum; Mez=mavimun; SD=stondard deviation.
5. Median value and range

The following figures present individual and mean values of desipramine AUC and
Cmax, respectively.
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Desipramine Individual and Mean AUC After Administration of Desipramine Without
and With Coadministration of DVS SR or Paroxetine
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Desipramine Individual Cmax and Mean Cmax After Administration of Desipramine
Without and With Coadministration of DVS SR or Paroxetine
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Desipramine Mean Cmax After Administration of Desipramine Without and With
Coadministration of DVS SR or Paroxetine From Both Treatments Patterns Combined

Mean Desipramine Cmax {two treatment patterns combined}
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The statistical results for desipramine for the 3 treatment patterns are provided in the
following table.
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Summary Statistical Results of Pharmacokinetic Parameters for Desipramine After
Desipramine Administered Alone, Coadministered With DVS SR, and Coadministered
With Paroxetine With Paroxetine to Healthy Subjects

Treatment’ Variahle AUC (ng*hr/ml) (e (ng/ml)
Despramine + DVS SR Ratio of mean’ 136% 130%
90%CI 114%-163% 118%-145%
Desipramine + paroxefine  Ratio of mean” 519% 190%
90% (1 433%-621% 171:210%

Abbreviations: AUC=area under the plasma-versus-time curve; Cl=confidence interval Cpzpeak
concentratio:

2. Reference s desipramine alone treatments.

b, Ratio of geometric least square means.

After concomitant administration of desipramine and DVS SR, the mean Cmax for
desipramine was approximately 30% higher than Cmax when desipramine was
administered alone. Mean Cmax after concomitant administration of desipramine and
paroxetine was approximately 90% higher than Cmax when desipramine was
administered alone. Median tmax values were approximately similar for the 2
concomitant treatments (8.0 hours). This was slightly higher than the median tmax after
administration of desipramine alone (7.0 hours). Coadministration of DVS SR increased
the desipramine mean AUC by approximately 36%. Coadministration of paroxetine
increased the mean AUC by 419%.

2-Hydroxydesipramine: The individual and mean values of desipramine AUC and Cmax
are presented in the following figures.
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2-Hydroxydesipramine Individual AUC and Mean AUC Administration of Desipramine
Without and With Coadministration of DVS SR or Paroxetine
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2-Hydroxydesipramine Mean AUC After Administration of Desipramine Without and
With Coadministration of DVS SR or Paroxetine
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The following tables provide summary pharmacokinetic parameters and the results of
statistical analysis for 2-hydroxydesipramine for the 3 treatment patterns.

Summary of Pharmacokinetic Parameters for 2-Hydroxydesipramine After Treatment
With Desipramine Alone, Coadministered With DVS SR and Coadministered With
Paroxetine to Healthy Subjects

AUC-
Coe tae AlC Extrapolated fi2 ALC
Treafment Variables {ng/mL) {he) {nghrimL) {%%) {hy} Ratio®
Desipramine : 20 20 pii] 20 2 pi
¥ mg MeantSD 11.8146.90 48 29085 97841438 346613605 (.6620.45
V% 83 204 1058 751
Geometric mean a1 77 2538 045
Min-Max 0.60-24.60 26120 113458 10.88-168.05 0.03-182
Desipransine -3 26 20 20 20 20 i
S0mg+DVSSR  MeartSD 11243513 48 333483 9.58k11.43 24152629 (352036
100mg V% 43586 243 - 628 671
Geometric mean 435 m 2743 83¢
Mip-Max 0.78.18.30 28129 162-493 14.49-80.92 0.02-133
Desipramine 2 2 pii] 20 20 28 28
HDmg + MeartSD 3748286 241 2562117 44.26+16.40 D831438.3 §12:0 44
Psroxetine 20 mg V% 1043 437 392 1178
Geometric mean 1.86 228 8050 887
Min-Max 0.66-12.00 20481 92433 23.91-161 68 0.01-4.58

Abbreviations: AUC=area mnder the plasma concentration-versus-time curve; Coampeak concentration; ClF=dose clearance; CV%=coetficient of
wariation; bptermin? halflife; ¢, ~time to peak concentration; Min=mininym; Max=maxinmum; $D=standard deviation.
& Median value and range

Results of Statistical Tests of Pharmacokinetic Parameters for 2-Hydroxydesipramine
After Administration of Desipramine Alone, Coadministered With DVS SR and
Coadministered With Paroxetine to Healthy Subjects

Treahnent’ Variahle AUC (ng*hr/mL) C p (g/ml)
Destpramine + DVS SR Ratio of Mean” 116% 100%
.................................. 90% (I 100-134% §3-121%
Desipramine + Paroxetine  Ratio of Mean® 8% 18%
0% (1 71-95% 15-22%

Abbreviations: AUCarea under the curve; Cl=confidence interval: Cpy=maxinmum concentration,
a. Reference 15 desipramine alone freatments
b, Ratto of geometric least square means
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2-Hydroxydesipramine Mean Cmax After Administration of Desipramine Without and
With Coadministration of DVS SR or Paroxetine

Mean 2-OH desipramine Cmax {two freatment pattern combined)
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Mean Cmax for 2-hydroxydesipramine was approximately similar for each treatment
pattern with concomitant administration of desipramine and DVS SR compared with
administration of desipramine alone. In contrast, the mean Cmax after coadministration
of paroxetine was approximately 82% lower than the Cmax when desipramine was
administered alone. The 90% CI for Cmax after coadministration of Desipramine with
DVS SR compared to Desipramine alone was contained within 80% — 125% confidence
interval. Coadministration of DVS SR increased the 2-hydroxydesipramine mean AUC
by 16%. Coadministration of paroxetine decreased the mean AUC by 18%.

Desvenlafaxine: The mean predose concentrations (+SD) of desvenlafaxine on days 11
and 12 were 193.40+77.20 ng/mL and 211.21+68.70 ng/mL, respectively. The mean
predose concentrations (£SD) of desvenlafaxine on days 25 and 26 were 152.55+54.29
ng/mL and 144.34+65.61 ng/mL, respectively. These data are consistent with ’
desvenlafaxine plasma concentrations reaching steady-state after 5 days of dose
administration.

Paroxetine: The mean predose concentrations (+SD) of paroxetine on days 11 and 12
were 19.59+14.02 and 22.30::15.24 ng/mL, respectively. The mean predose
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concentrations (£SD) of paroxetine on days 25 and 26 were 13.87+8.89 ng/mL and
14.78+10.69 ng/mL, respectively. These data are consistent with paroxetine plasma
concentrations approaching steady-state after 5 days of dose administration.

Pharmacogenomic Results: Of 20 subjects genotyped, a total of 16 subjects (80%) were
predicted to exhibit an EM phenotype. A total of 3 subjects (15%) were predicted to
exhibit IM phenotypes, and 1 subject (0.5%) was predicted to possess a PM phenotype.
No subjects were predicted to exhibit the UM phenotype. See pharmacogenomic review
for evaluation of the phenotypes.

Safety Summary: Nausea was the most frequent AE, reported by 3 of subjects (30%) in
the DVS SR/paroxetine group and by 2 of subjects (20%) in the paroxetine/DVS SR
group. Headache was the next most frequent AE, reported by 2 subjects (20%) in each
treatment group. Other AEs reported by more than 1 subject in a group included diarrhea
and dizziness.

Pharmacokinetic Summary and Conclusions: In the current study, desipramine exposure,
as measured by Cmax and AUC, increased by 30% and 36%, respectively, during
coadministration of desipramine and DV'S SR. In contrast, desipramine Cmax and AUC
increased by 90% and 419%, respectively, during coadministration of desipramine and
paroxetine. The Cmax of 2-hydroxydesipramine was approximately similar. The AUC
of 2-hydroxydesipramine increased by 16% with coadministration of DVS SR.

The results of this study indicate that coadministration of the CYP2D6 substrate
desipramine with 100-mg daily doses of DVS SR resulted in approximately similar
exposure to desipramine and 2-hydroxydesipramine. This contrasts with the changes
observed in desipramine PK after coadministration of the strong CYP2D6 inhibitor,
paroxetine.

Reviewer’s conclusion: Coadministration of desipramine with 100 mg DVS SR to healthy
subjects resulted in significant changes in the exposure (as measured by Cmax and AUC)
to desipramine (about 36% increase in AUC) when compared to administration of
desipramine alone. However, the changes in desipramine exposure were relatively
moderate when compared to the changes observed in desipramine exposure (about 419%
increase in AUC) when co-administered with paroxetine. The changes in exposure to 2-
hydroxydesipramine when desipramine is co-administered with DVS SR were relative
minor. Dose adjustments may not be needed when desipramine and DVS SR are co-
administered. However, caution is to be used when these drugs are administered
together.
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3.2.4. Study Title (Protocol 315A1-901-US): A Randomized, Open-Label, 2-Period,
Parallel-Group, Crossover Study to Evaluate the Pharmacokinetics of Venlafaxine
Extended Release and DVS SR in Healthy Subjects Who Are Extensive or Poor
Cytochrome P450 2D6 Substrate Metabolizers

Objectives: To determine if the relative difference in pharmacokinetics (PK) between
extensive metabolizers (EMs) and poor metabolizers (PMs) was the same between
desvenlafaxine succinate sustained release (DVS SR) and venlafaxine extended release
(venlafaxine ER) when a single dose of each was administered.

Study Design: This was a single-center, randomized, open-label, 2-period crossover
inpatient/outpatient study to evaluate the effects of single doses of DVS SR and
venlafaxine ER on the PK in healthy subjects who were EMs and PMs. Fourteen (14)
subjects were enrolied. The mean + SD age and weight were 24 + 4.7 years and 71.5
11.9 kg, respectively. Test article was administered by site personnel at predetermined
time points for 16 days. Subjects were randomly assigned in a 1:1 ratio to receive either
the sequence group A or sequence group B regimen. In period 1, a single 100-mg dose of
DVS SR or 75 mg of venlafaxine ER was administered followed by 120 hours of PK
sample collection. Test article washout occurred between study days 7 and 10. In period
2, a single 100-mg dose of DVS SR or 75 mg of venlafaxine ER was administered,
followed by 120 hours of PK sample collection. Blood sample collection for the CYP2D6
genotype occurred at the screening visit. The formulation, strength and batch numbers of
the study are summarized in the following table.

Study Drug Information

Study Drag Dosage (ng)  Batch Number  Formulation Number
DVS5R 100 mg A97186 0932044C
Venlafaxine ER 75 mg 200380097 0031288D

Analytical Method: Blood samples (5 mL) were collected from an indwelling catheter or
by direct venipuncture for the determination of venlafaxine and desvenlafaxine
concentrations on study days 1 to 6 and on study days 11 to 16 pre-dose (within 2 hours
predose), and at 0.5, 1,2, 4, 6, 8, 10, 12, 16, 24, 36, 48, 60, 72, 96, and 120 hours after
test article administration. Both desvenlafaxine and venlafaxine were measured using a
validated liquid chromatography/tandem mass spectrometry (LC/MS/MS) method with
mass spectroscopy detection. The lower limit of quantitation for desvenlafaxine and
venlafaxine was 5 ng/mL. The performance of the venlafaxine and desvenlafaxine assays
during analysis of the plasma samples from this study are summarized in the following
tables.
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Assay Range and Sensitivity for Venlafaxine and Desvenlafaxine in Plasma Samples

Compound/Matrix Compound/Mairix

Standard Curve Venlafazine Dasvenlafaxine
Linear range {ng/ml) 10-500 26-500
Sensifivity (ng/mL) 19 29

Analytical Summary of Venlafaxine and Desvenlafaxine Assays in Plasma Samples

HighCS (3750 ugnl)  Medium S (4500nginl)  Low CS (5.000 ngiml)

Analyle Conc, CV% Bim% Comc. (V% Bis% Comc. (V% Bias%

Venlafaine me 48 06 41”13 WA 45 30
Desvenlafaxine M2 51 69 4B 4 2 48l 57 18

Abbreviations: Conc=concentration; CS=calibration standards; CV%=coefficient of variation,

Data Analysis: A noncompartmental PK method was used to analyze the plasma
concentrations of venlafaxine and desvenlafaxine. Summary statistics (arithmetic mean,
STD, range and geometric mean) were provided for treatment by phenotype (PM and
EM). To assess the difference of PM and EM of each therapy (dosed DVS, DVS from
VEN and dosed VEN) on the AUC and Cmax, the 90% confidence interval of each
treatment to the AUC and Cmax was calculated. The comparison of AUC and Cmax
between phenotype within each treatment was calculated with analysis of variance
(ANOVA) on the logarithms of the AUC and Cmax. The difference between PM and EM
on AUC and Cmax for each treatment group was tested by using the two-tailed Wilcoxon
Exact Test.

To assess the difference between PM and EM subjects for each therapy, ratios can be
calculated for AUC and Cmax using the desvenlafaxine concentration data after DVS SR
administration and venlafaxine concentration data after venlafaxine ER administration
collected for the same subject. The AUC ratio is calculated as the desvenlafaxine AUC
after DVS SR administration divided by the AUC for venlafaxine after venlafaxine ER
administration. The Cmax ratio is calculated in a similar manner. This test used the 2-
tailed Wilcoxon exact test. The null hypothesis was that the ratio of
venlafaxine:desvenlafaxine for AUC (or Cmax) is the same for EM and PM subjects.

Results: The following figures present mean concentration values for venlafaxine and
desvenlafaxine after administration of venlafaxine ER (75 mg) to EM and PM subjects.

131



Venlafaxine Mean Concentration vs. Time Profiles by Phenotype After Administration of

Venlafaxine 75 mg
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Desvenlafaxine Mean Concentraton vs. Time Profiles by Phenotype After Administration
of Venlafaxine 75 mg
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Individual Venlafaxine Cmax by Phenotype After Administration of Venlafaxine 75 mg
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The following tables provide a summary of venlafaxine PK parameters and results for the

statistical analysis after administration of venlafaxine ER (75 mg) to EM and PM
subjects.

Summary of Mean Venlafaxine Pharmacokinetic Parameters (Plasma) After
Administration of Venlafaxine ER (75 mg) to Healthy Subjects by Phenotype

: Coax o’ ALC tha CHF VJE
Phenotype Variables {ng/ml) {h) {ag*himlL) h} {Lhiks) Lkg}
Exfensive n 7 7 7 7 7 7
metabolizer MeantSD 3965141 01246 108424 2353 3262137

%CV 337 413 N4 364 430
Median 404 8.0 631 104 L3 23
Geo. mean 370 338 106 20 303
Min-max 168578  60-100 225-838 82-1459 1244 174-577
Paar a 3 & ] 6 & [
metabolizer MeantSD 9865108 23484451 12718 041014 13418
%LV 107 171 141 EY s M1
Median 648 78 2087 121 33 73
(eo. mean 5.1 1317 136 04 7.
Min-max 8871118  60-100 211200 184-151 8206 580-103

Abbreviations: AUC=ares under the concentration-versus-bime curve, CiF=apparent oral-dose clearance; Cp=peak concentration,
%CV=coefficient of variation; ER=extended release; Gen. mean=geometric mean; Min=raininvum; max=mexinny; SD=standard
deviation; tY=apparent terminal half-life; t~time fo peak concaniration; V,F=volume of distribution.

2. Median value and range are isted for t.

ANOVA of the Geometric Mean analysis for Venlafaxine by CYP2D6 Phenotype After
Administration of Venlafaxine ER (75 mg) to Healthy Subjects

Variable AUC {ng*b/mL) Crsr (ng/ml)
Phenotype <0001 <0001
Sequence 0.207 0.359

Abbreviations: AUC=area under the concentration-versus-time curve; Cus=peak concentration;
ER=extended release.

p-Values of <0.05 are considered statistically significant.
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Least Squares Geometric Mean and 90% Confidence Limits for Venlafaxine by CYP2D6
Phenotype After Administration of Venlafaxine ER (75 mg) to Healthy Subjects

Phenotype Variable AUC (ng*lVmL) Cpngy (ng/mlL)
Least squares
Extensive metabolizers Geometric mean 5397 36.2
0% Conﬁd'ence limits 380.6-8042 267.0-48.7
) Least squares
Poor metabolizers geometsic mean 25216 94.6
90% Confidence limits 1772435875 70.6-126.8
Abbreviations: AUC=area under the concentration-versus-time curve; Cpp=peak concentration; ER=extended

release.

After administration of venlafaxine ER 75 mg to EM and PM subjects, the mean Cmax
for venlafaxine was approximately 161% higher for PM subjects compared with EM
subjects. The mean AUC was approximately 350% higher for PM subjects compared

with EM subjects. Significant differences (p<0.001) were observed for venlafaxine Cmax
and AUC between EM and PM subjects.

Summary of Desvenlafaxine Pharmacokinetic Parameters (Plasma) After Administration
of Venlafaxine ER (75 mg) to Healthy Subjects by Phenotype

Csx [ - AUC t%
Phenotype Variables (ne’ml) {h) (ng*h/mL) {h}
Extensive n 7 7 7 7
meiabolizer MeantSD 104.34274 3078£83¢8 136532
%CV 263 272 237
Median 1023 100 2075 130
Ge0. mean 03 298¢ 133
Min-max 79.3-1532 80-120 20574686 67185
Poor 1 & 6 5 6
metabolizer MeantSD 2342115 2445329 144536
%CV 401 380 251
Median 217 16.0 826 158
Geo. mean 210 787 149
Min-max 9.03-41.1 80-150 4211248 94-12.1
Abbreviations: AUC=area muder the concentration-versus-timie carve; Cp=peak conventration; %C V=coefficient

of variation; ER=extended release; Geo. mean=gecmelric mean; Mir=minimun;, max=maxipmm; SD=standard
deviation; $4=apparent terminal half-life: .. ~time to peak concentration.
2. Medisn value and range are listed for {,,

136



Least Squares Geometric Mean and 90% Confidence Limits for Desvenlafaxine by
CYP2D6 Phenotype After Administration of Venlafaxine ER (75 mg) to Healthy
Subjects

Phenotype Variable AUC (ng*h/mL) Canas (ng/mL)
Extensive metabolizer Least squares
geometric mean 30129 10524
90% Confidence limits 2344838714 76.13-1378
Door metabolizer Least squares
geomelric mean 7718 205
90% Confidence limits 585.4-16177 14.8-285

Abbreviations: AUC=area under the concentration-versus-time curve: Capeak concentration.

After administration of venlafaxine ER (75 mg) to EM and PM subjects, the mean Cmax
for desvenlafaxine was approximately 346% higher for EM subjects compared with PM

subjects. The mean AUC was approximately 265% higher for EM subject compared with
PM subjects. Significant differences (p<0.001) in the Cmax and the AUC were observed

between EM and PM subjects.

The following figures present mean concentration values for desvenlafaxine after

administration of DVS SR (100 mg) to EM and PM subjects. And individual values of
the desvenlafaxine Cmax and AUC after administration of DVS SR (100 mg) to EM and

PM subjects, respectively.

Appears This Way
On Original

137



Desvenlafaxine Mean Concentration vs. Time Profiles by Phenotype After
Administration of Desvenlafaxine 100 mg
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Individual Desvenlafaxine Cmax by Phenotype After Administration of DVS SR 100 mg
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The following tables provide a summary PK parameters and results of statistical analysis
of desvenlafaxine after administration of DVS SR.
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Summary of Desvenlafaxine Pharmacokinetic Parameters (Plasma) After Administration
of DVS SR (100 mg) to Healthy Subjects by Phenotype

Cnx Wy AUC 7 CLF V¥
Phenotype Yariables (ng/mL} ) {ng*hinL) 1] (Livks) Lk}
Extensive B 7 7 7 7 T 7
metabolizer MeantSD 1900316 36302164F 9512065 027007 3643201
%V 6.6 291 63 242 196
Median ©O1894 34 3162 938 027 348
Geo. mean 1878 5446 549 0.26 338
Min-max 1482360 40-240 749782 ST-1043  B.I7-036 254456
Poor 1 7 7 ki 7 7 7
metsholizer MeantSD 240521050 JO2ERE 11433382  028H.13 43718
%OV 421 381 315 474 421
Median 2168 6.0 6224 1038 024 336
Geo. mean 2320 3428 1098 026 418

Min-max 11924458 40120 17418119 2341043 018036 31578

Abbreviations: AUC=area under the concenfration-versus fime cure; CFF=apparent eraldose clearance; Copmpeak coneentration;
%CV=coefficient of variation; ER=extended release; Geo. mean=geometsic mean; Min—minivum; max-praximun; SD=standazd
deviation; t¥=apparent termiral half-life; . =tme to peak esticentration; V,/F=volume of distribution,

2. Median valve and range are Hsted for t,

Least Squares Geometric Mean and 90% Confidence Limits for Desvenlafaxine by
CYP2D6 Phenotype After Administration of DVS SR (100 mg) to Healthy Subjects by
Phenotype

Phenotype Variable AUC (ng*l/ml) . Crr (ng/ml)
Least squares
Extensive metabolizers geonletric mean 352988 189.14
90% Confidence limits 406332752574 143.73-240.55
. Least squares
Poor metabolizers geometric mean 4899.28 2418
90% Confidence limits 3487.68-6882.19 171.97-292.24

Abbreviations: AUC=area under the concentration-versus-time curve; Cum=peak concentration.
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ANOVA Results for Desvenlafaxine AUC and Cmax Geometric Means by CYP2D6
Phenotype After Administration of DVS SR (100 mg) to Healthy Subjects

Variable AUC (ng*W/mk)  Cunloghil)
Phenotype 0.641 6.408
Sequence 0418 0.593

Abbreviations: AUC=area under the concentration-versus-time curve; Cosxpeak concentration.
p-Values of <0.05 are considered statistically significant.

After administration of DVS SR (100 mg) to EM and PM subjects, the mean Cmax for
desvenlafaxine was approximately 16% higher for PM subjects compared with EM
subjects. The mean AUC values were about 13% lower for PM subjects compared with
EM subjects. No significant differences were observed for either Cmax or AUC between
EM and PM subjects.

Pharmacogenomic Results: Of 14 enrolled subjects, 7 were predicted to exhibit an EM
phenotype and 7 were predicted to possess a PM phenotype. See pharmacogenomic (PG)
review for comments. The sponsor results are provided in the attachments.

Safety Results: The sponsor reported that 6 out of 7 subjects experienced AEs in both EM
and PM groups (86%). Nausea was the most frequent AE, experienced by 2 EMs (both
taking venlafaxine ER) (29%) and by 2 PMs in both the venlafaxine ER and DVS SR
groups. The next most frequent events were headache and insomnia, experienced by 3
and 2 subjects, respectively, all PMs. There was only 1 report of headache in the
venlafaxine ER group and the other 2 were in the DVS SR group. Insomnia was not
reported by any subjects in the venlafaxine ER group. There were no clinically important
changes in laboratory assessments or vital signs.

- Summary: Desvenlafaxine elimination is primarily through glucuronidation and renal
excretion of desvenlafaxine and the glucuronide conjugate of desvenlafaxine. Metabolism
of desvenlafaxine to NODV is a minor elimination pathway (<5%) that is predominantly
mediated by CYP3A4. In vitro studies indicate that the formation of desvenlafaxine from
venlafaxine is catalyzed by the CYP2D6 enzyme. The objective of this study was to
confirm results of in vitro studies that predict that the CYP2D6 phenotype will not result
in clinically relevant changes in the PK of desvenlafaxine after administration of DVS
SR. Venlafaxine, which does require the CYP2D6 enzyme for metabolism of venlafaxine
to desvenlafaxine, was used as a positive control for comparison purposes.

In the current study, after administration of venlafaxine, significant differences (p<0.001)

were observed between EM and PM subjects in the PK of both venlafaxine and
desvenlafaxine. Much higher concentrations of venlafaxine and lower concentrations of

141



desvenlafaxine were observed in PM subjects compared with EM subjects.
Desvenlafaxine PK results were not significantly different between EM and PM subjects
after administration of DVS SR. The results of this study indicate that the CYP2D6
phenotype does not significantly alter the PK of desvenlafaxine after administration of
DVS SR.

Reviewer Comments: The reviewer agrees with the overall conclusions of the sponsor.
Administration of DVS SR does not affect the Ppharmacokinetics of desvenlafaxine in PM
compared to EM subjects tested. The PG reviewer generally agrees with the phenotype
characterization except for one subject. See PG review Sfor details.
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Atfachment

132 Prediction of CYP2D6 Phenotype

ALLEEE| "1 | *2 | #3 | #4 | #5 | #6 | +7 [ #5 | %0 [*10[*17[*29[*41 [*1xN 2N
*1 | EM | EM|EM |EM | EM | EM |EM|EM/|EM|EM|EM|EM |EM| UM | UM
n | EM | EM | EM | EM |EM|EM|EM|EM|EM|EM [EM| UM |UM
3 PM | PM [ PM |PM|PM|IM | IM | M | M | DM | EM | EM
#4 M | PM [PM [PM|PM|IM|IM | M | IM | M | EM | EM
*5 | PM [ PM [PM|PM|IM |IM | IM | M | MM | EM | EM
> PM IM{IM|IM|IM[DM| EM |EM
7 M|IM|DM[DM|EM |EM
%3 M| M| | M| EM [EM
%9 IM|IM|IM| EM |BEM
%10 M|{IM|IM| EM [EM
*17 M| EM [EM
29 ™| EM |EM
1 . . MM

UM=nitra-rapid metabolizer: = intermediate metabolizer; PM=poor metabolizer

143




13.10 CYP2D6 Genotypes and Predicted Phenotypes

CYP2Dé6 CYP2De
Subject ID GENOTYPE PHENOTYPE
004 » S EM
005 PM
006 PM
007 PM
008 EM
015 PM
023 EM
026 ' PM
036 ' EM
038 * f EM
039 ’ PM
041 ' EM
046 ' EM
049 ! PM

EM=extensive metabolizer; PM=poor metabolizer.

1311 Nucleotide Identity at Defining Polymorplic Positions for CYP2D6 Alleles Tested

i I IEINIERES b i 1 b VR L T
Subfect|- 1564125491846 170712935 1758|2613 (160[1023(16380(2988| Gene copy zumber CYPID6 GENOTYPE | CVPY/ < PHENOTYPE

T

o

144



13.7 Izdividual Pharmacokinetic Parameters and Descripfive Statistics by Phenotype for Desvenlafaxine After
Administration of Venlafaxine ER 75 mg

Phemotype  Subject Coe Fox AUC; AUC AUC_Extrsp ta
@gml) ®  Eagnly  Gogml) (%} iy
EM 4 13326 166 4381.0 4685.9 224 1613
8 8322 166 20131 20572 214 1.7
23 10236 28 23626 25146 207 10.59
36 12676 88 29383 7.1 124 9.70
38 8434 160 27144 27676 1.90 1566
41 734 129 2661.0 36691 332 1831
46 104.60 38 34359 34778 120 13.04
N N 7 7 7 7 7 7
Mean 10436 100 30152 30784 204 1362
D 2138 16 8203 5378 878 324
SE 1035 6.6 3191 3167 029 122
Min 7934 84 131 20572 1.20 T%30
Median 16238 168 20383 29754 207 13.04
Max 15320 124 4381.0 46859 352 1851
cV% 263 164 272 272 380 237
Geomesie - 10148 LAY 28275 20887 193 1330
Mean

Source: Clinical Pharmacology
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On Original
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13.7 Individual Pharmacokinetic Paramefers and Deseriptive Stafistics by Phenotype for Desvenlafaxing Aféer
Aduministration of Venlafaxine ER 75 mg (Cont)

Phenofype  Subject Cos Tex ‘\.LCT AUC AUC Extmp fia
fzml) @  Gfogml)  (rogil) %) Y

PM 5 31.7% 128 11832 12481 i 14.03
7 2146 160 13 8512 1291 1633

13 9 16.0 3881 4269 14.93 1631

26 213 18.6 3263 3582 368 942
3¢ 1330 166 763.0 8013 29 16.10
45 411 84 11294 1183.8 439 1110

N 6 6 6 [ ] [

iean 2344 146 8 3439 936 1430
3D 151 i3 32638 320 439 362

SE 470 14 1334 1343 188 1.8
M 93 80 3381 3208 439 942
Median 2170 166 a2 8263 897 1317
Max 411 166 11832 12481 1403 19.10
Cv% 81 38 423 380 406 51

Geomeme 2037 136 7129 8ES 828 1398 *'

Mean

138 Individuai Pharmacokinetic Parameters and Descripfive Statistics by Phenotype for Desvenlafaxine After
Adminsiration of DVS SR 106 mg
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