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5F 8-1. MEAN DESVENLAFAXINE PLASMA CONCENTRATIONS IN HEALTHY SUBJECTS
RECEIVING A SIWGLE OFAL DOSE QF DVS-233 SR
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SF 8-2. DESVENLAFAXINE C,... ¥ HEALTHY SUBJECTS PECEIVIMNG A SINGLE OF.A1 DOSE OF
DVsS-231 SR
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5F 8-3. DESVENLAFANINE AUC IN BEALTHY SUBJECTS RECETVING A SINGLE O2AL DOSE OF
DVsS-2335R
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SF 8-4. MEAN NAUSEA WAS SCORES IN EEALTHY SUBJTECTS RECEIVING A SINGLE OF AL DOSE
OF DVS-233 SR
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Study Title: An Open-Label, 2-Period, Randomized, Crossover Study Of The
Pharmacokinetic Profile, Safety, And Tolerability Of 2 Dosage Strengths (50 mg and 100
mg) OF'DVS-233 SR In Healthy Adults (Protocol 0600d3-190-Us, Csr-50362).

Objectives: The primary objective of this study was to evaluate the pharmacokinetic
profile of 2 dose strengths, 50 and 100 mg, of DVS-233 SR. The secondary objective was
to evaluate the safety and tolerability of these 2 dose strengths when administered to
healthy subjects.

Study Design: This was a single-dose, open-label, randomized, 2-period, crossover study.
Healthy men aged 18 to 45 years with a body mass index of 18 to 30 kg/m2 and body
weight 250 kg were eligible. Twenty four (24) male subjects (mean+ SD age and weight
36.8 + 5.0 years and 79.7 + 10.7 kg, respectively) were enrolled and completed the study.
Test article was administered to healthy subjects after an overnight fast of at least 10
hours on study day 1 of each study period. Each subject participated in 2 study periods
and received only 1 dose of DVS-233 SR (2x50 or 1x100 mg) in each study period. The 2
study periods were separated by a 1-day washout interval. The batch number for the 50
mg SR formulation was 2002B0105. The batch number for the 100 mg SR formulation
was 2002B0109.

Analytical Method: Plasma samples were assayed for desvenlafaxine concentrations by
using a validated high performance liquid chromatography (HPLC) method with
fluorescence detection. Based on a 1.0-mL plasma sample, the method has a minimum
quantifiable concentration of 5 ng/mL. The performance of the desvenlafaxine assays
during the analysis of the plasma samples from this study is summarized in the following
tables.

Table 6.5.2-1: Assay Range and Sensitivity For
Pharmacokinetic Samples

Standard Curva Desvenlafaxise/Plazpia
Linear rangz (nzihi) 3.0-500
Semsttiviry {nz'ml.) 30

[able 6.5.2-1: Anmalytical Sunmary of Desvenlafaxine Plasma Assays

—Hizgh QC (G0 dagml)---  --Middle QC (600 nz'ml)—  --Low QC (15.0 ag'ml)--
Anahvie Conc CV%  Bias% Cong- Cv% Bias% Coac Ci%a Bias%
Desvvenlafaxipe 29626 €8 -1 3733 434 -443 14.72 534 -1.37

Conc=conzeniration; Ch=coefficient of variation: QC=guzlity contral.
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Data Analysis: The plasma concentrations of desvenlafaxine were analyzed by using
model-independent pharmacokinetic methods. Pharmacodynamic assessments were made
by using a 100-mm visual analog scale (VAS) for nausea. The pharmacokinetic and
pharmacodynamic parameters of desvenlafaxine were compared by using an analysis of
variance for a 2-period crossover study design. Additionally. the geometric mean relative
bioavailability and 90% confidence limits of peak concentration, the area under the
concentration-time curve (AUC), and AUCT were calculated to compare the 2 DVS-233 SR
formulations.

The extent of nausea experienced by each subject was evaluated using a 100-mm Visual
Analogue Scale (VAS) at specified times during the study. Subjects were instructed to
make a mark along a 100-mm line to indicate the severity of nausea. A mark on the far
left indicated "no nausea at all," and a mark on the far right indicated "the maximum
nausea ever experienced." The VAS score was the distance (in millimeters) between the
left end of the 100-mm line and the subject’s mark. In addition to the raw scores, the
maximum VAS score (Emax), the time of maximum VAS score (tEmax), and the area
under the VAS response curve (AURC) were calculated from the observed data. The
AURC was calculated over the entire 72-hour observation period using the linear-
trapezoidal rule. ‘

Results

Pharmacokinetic Summary: Mean desvenlafaxine plasma concentration time profile
after receiving each of the 2 treatments of DVS-233 SR are presented in the Attachment.
Summary statistics and statistical comparisons between the treatments are presented in
Attachments. Summary statistics and statistical comparisons, respectively, between the
treatments, including the geometric mean relative bioavailability and 90% confidence
limits are presented in the Attachments. The mean + SD and geometric mean of estimates
of the desvenlafaxine pharmacokinetic parameter values for the 2 treatments, as well as
the statistical comparisons between the treatments are provided in the following table.



Desvenlafaxine Pharmacokinetic Parameters

Cos fne Iy AUC: AUC
Treatment (ng/ml} { (h {(ng*hml) {ne*hml)
DVS-233SR Ixt00mz 178237 §.0£2.0 RSN 435721414 4408=1303
174 37 109 103§ 4182
DVS-233 5K 2230 mg 173233 f0+24 123224 447921300 16491358
170 6.4 121 4233 4418
2-Period Crozsover dnaiysis of Faviance of Log-Trangformed Data
Sequence 0836 0.286 0.186 0081 0072
Subject {seqnence) 4073 0.141 6.004 0.001 0.001
Period 0.567 0.081 0204 0.005 0.966
Treatrnent 0.670 0.208 0.007 0.501 0437

Laast Sguares Goomairic Mean Ratic* (Relative Bloavatlability) and 0% Confldence Limits
DVS-233 58 2x50 mg §7.8% - - 105.3% 103.6%
B61067% - . G15-120.0%  933-119.7%
3. Mean = SD and peometric mean -
Note: values of zers were excinded fror caleubations of the geamestic means.
b DVS-233 5R 12100-mg trextment i the refecente restment.

The mean Cmax values for the 1x100-mg and 2x50-mg treatments in the current study
were similar (178 + 37 ng/mL and 173 + 33 ng/mL, respectively). The Tmax and
elimination half-life values were similar for both treatments. The AUC for the 2x50-mg
treatment (4649 ng*h/mL) was higher (3%) than for the 1x100-mg treatment (4498
ng*h/mL). The intersubject variability for all pharmacokinetic parameters was very
similar for both treatments. In comparing the 2x50-mg treatment with the reference
(1x100-mg) treatment, the 2x50-mg treatment met the bioequivalence criteria for Cmax,
AUC, and AUCr, with all 90% confidence intervals falling entirely within the regulatory
limits of 80% to 125%.

The mean VAS nausea ratings versus time profile for both treatments are presented in the
figures in the attachments. Summary mean + SD VAS pharmacodynamic parameters for
the 2 treatments is presented in the following table.



VAS Nausea Parameters

A WMErAN PFEI Ae v lEfr L TNSCALITES A WEA VR AXLR BNCE L

Eono b AURC Bavee 2 10 mam
Treanment {mm) {h) {mm*h) N (%)
DVS-213 58 1x100 mg 382107 44433 2625731 6:24 (23%)
034" (0-17) (0-338)
DV5-233 SR 2x30 me 10.7+20 4 23414 64451454 24 (29%)
(0-70) {0-8) {0-576)
2-Pariod Crossover draiysis of Vaviance
Sequence 0.430 0.299 0.880 -
Suljert (sequence) 0.019 0.147 0.047 -
Deriod 0571 0.7%0 0.431 -
Treatrment 0.129 0.093 0.177 -

2 Mean * 5D = (ange).

The 1x100-mg and 2x50-mg treatments had approximately the same percentage of
subjects with Emax values greater than 10 mm (25% and 29%, respectively).

Safety Summary: The sponsor reported that all TEAEs were mild in severity. The most
frequently reported TEAE was nausea, which occurred in 13 subjects. No deaths or
serious adverse events occurred and no subject withdrew from the study because of an
adverse event. The sponsor reported that there were no clinically important changes in
laboratory test, vital sign, physical examination, or ECG results. Both dose strengths (50
and 100 mg) were generally safe and well tolerated.

Conclusion: In summary, both the Cmaxand AUC of the 50-mg formulation met the
bioequivalence criteria compared with the 100-mg formulation. The sponsor reported
that no significant differences were observed between the 2 treatments in terms of the
nausea scores or pharmacodynamic parameters. No deaths or serious adverse events
occurred and no subject withdrew from the study because of an adverse event.

Reviewer’s comments: The reviewer agrees with the sponsor’s conclusions. The 50 mg
SR tablet was bioequivalent to the 100 mg SR tablet.
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Attachments
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Suppoetive Fable 5T 4-1. Temographic Listing
o thy Subjects Recolving a £inge Duse of 100 my ot
Frotocel GRODDI-I90-U3

343 Kenday, September 7%, 002

KEIGHT HEIGHT =243 RANDOH TRERTHENT
FBIRCT 3EX RALCE AGE ikg} {(cnl "3} HUHBER Periad] / Parici

H Male White 37 %3.4 28.2 1 [Ye-233 SR 1x100/2x50
2 Maie Black 33 151 4.0 2z DVS-233 SR $x%0,1x10D
3 Male Black 36 £5.% 20.% 3 DVZ-232 5% ix100/2380
4 Male Black 3¢ 168.7 7.2 1 oy5-231 S8
) Mala Wite 13 £9.4 24.9 5 DYVE-233 SR
& Male Black ax £33 1.5 5 D%¥5-223 3R
1 Male Elack ” 71.8 M. 3 DVZ-221 SR 1x100/2x50
e Miis Black ag L1381 23 s DYE-231 58 Zx40/1x100
9 Hale Elack 33 214 ZE.5 9 EVg-232 SR 2350713100
i Mals Elack 23 $1.2 6.8 29 0YE-223 3R 1x1007 2250
i1 Mzle Black kX 22.1 23.8 i1 078-233 38 1x50/1x100
iz tale Other 13 q0.% 27.2 2 OV8-733 SR 1%100/2x50
13 Kziw Black &% §2.0 %€ 13 OVB~223 SH 1210072350
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33 Male Elack ax 3.4 23.7 i? [/5-233 58 1x%50/1x1G0
& Mala Black 51 83.7 7.4 iE SR 1x100/2x50
] taie Black 41 9.2 25.4 i5 SR 1x100/2%50
o] Mate Black 3 724 3.2 ks SR I
Mate Aite 18 9.3 6.5 kM 3R 2
iz tate Rlack 41 15.% 1.8 22 3R
23 Male Elack &4 £8.0 23,6 Ex} 3R
23 Male Wiite &1 $1.4 284 4 SR

HMERN kxd 9.7 1778 2.2

Eai) 5 g7 1.8 z.1

{Tnl 12 13.3 i.z B.5
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Suppoetive Table ST 8-4. Phammmcokinetlc garamaters of Desvenlafaxine 13:41 Honday, Seplenbar 24,
In Peajthy 3ubjects Recelving a Singe Dese of 100 ng of OVE-233 SR
Frotosol 0600D3-150-63

oHAX THAY AMEDN 7142 AUt D TLIF ¥ziF

SUBBCT HA T SA () . f1/at ikl ingthimll  Ingh/ek (L/n7kg) {E/Eg!
WE-233 SR 1x104 mg -
1 195 &.0 0.963 i0.¢ 4592 503§ 0,212 3.987
2 215 6.8 0.0%7 12,3 [2el41 8234 1.211 1.70%
3 104 2.8 4080 8.9 1168 1383 1.383 18.33
L] k6 €.0 B.054 3.8 3102 G287 9.175 3.231
5 184 4.0 5.4%7 9.0 3333 1340 9.42] 5625
5 187 €.0 0,960 1.8 £583 [ ¥ 9.3 1,430
1 214 5.9 0.041 138 £523 £128 0.237 4424
3 133 8.9 .08% 10.7 kL Hhi- G.28% 3.4
2 #3 £.9 5.ghe 12,3 8330 S4E1 G.1 1.531
10 163 (] G049 4.1 150 E5GL $.474
11 230 £.0 i3 8424 5544 3,233
12 Hx 2.9 5.05% 1.7 5847 5559 1482
13 158 §.4 C.0LE 1.0 427 433G 4,351
14 1iz 6.4 5080 £.7 1883 29358 & oGN3
14 151 £.8 G.Obg 11.% 4957 £117 3.112
1% 2] 129 5.061 31.2 5003 50537 §.733
17 118 4.4 0,979 8.8 17453 186€ 9,676 8.55%
18 208 6.0 B.051 1i.4 4778 {876 9.231 3,311
19 158 §.Q b.066 0.2 2898 1018 9.313 §.642
0 151 §.9 [ R3] 2.3 1369 1456 0.694 12,19
FH 154 3.0 4,670 10.0 23R4 2442 0.%34 1.5
2 iy £.0 6073 3.% 3833 £936 03858 3.493
3 238 1.0 5E o 5813 5581 0,389 1,796
24 134 £.4 LT3 5.8 1646 0,362 §.09%
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Suppoetiwe Table ST 8-4. Fhamacokinetic Farametess of Dazveniafaxine 13:43 Horday, September 23, 03
In Baalthy Zublecta Recelving 3 Singe Dose of 100 ng of TS-233 &
Protornl HE00PI-190-43

CHAX THRX LMBaA 7142 AUCE oLy {L/F Va/F CMAX RATIO  ALC BATIO
SUBSECT {ngrng | () (I/kgl k] {ng*h/amli  [og*h/ed] (Lin/ig) {Lkgl (1) (s}

TVS-132 SR 2230 =ng

0.5 5,057 2.7 §E37T 3,434 G665
H H:4 2.9 0.054 2.7 2613 $.014 £4.3
3 200 8.6 G.¢70 9.5 [$23] £.007 192.7
H b¥E] 6.4 3.0%3 110 48493 1414 33.%
3 165 18.9 ¢.072 a1 £853 §.0449 9.9
H 206 4.4 8.030 7.3 634% 5 323 1302
H 134 €.0 6.044 1%.8 8184 4.826 81.3
§ 153 4.0 5050 4.9 32 6.603 134.7
3 162 8.9 [ 3 13.2 £188 1.86% 6.1
10 230 3.4 2.061 1.3 477 1.458 135.1
11 19 1.9 5.057 3.4 8907 1.99% 84.7
1z 190 €. 8451 1.1 4.23% 104.6
13 117 2.0 5.041 6.9 12,40 74.1
&l 128 6.9 £.998 1.1 5 4.5
1 141 10,4 b.087 H %]
18 177 £.4 o.0h% 2.6 k3
17 03 £.G G046 4.3 o
1 134 8.0 0454 12.7 00 |
13 183 LR G042 12,3 2 1073
20 23 £.0 K11 12.2 & 81.2
23 136 é.9 0.070 a.5 2184 1.685 190.4%
k3 193 4.4 0.08% 0.0 4550 3.945 28.4
23 257 2.9 4.461 1.4 5292 3,703 103.5
b2} 13 5.0 0.067 0.3 k701 4,931 110.9
.
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Supportive Table 3T 8-8. Iuscriptive Statistics of Nausea VAS Faw Gcores and Fhamaccdyramic Parametars
In Bealihy Subjacts fwceiving 3 Singe Doss of 100 my of IVS-233 SR 13:43 Monday, Septenzar 23, 20303
Frotozol SEODDI-190-US
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Suppartive Fignre SF 8-1: Mean Desvenlafaxine Plasma Conceanwrations In Subjects Receiving a Single Oral
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Supportive Pigure SF 8-2: Comparing Desveniafaxine Cuw In Healthy Subjects Beceiving a Single Qral Dose
of DVS-233 SR
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Supportive Figure SF 8-3: Comparing Desvenlsfaxine AUC in Healihy Subjects Raceiving 2 Single Oral Doze
of DVS-233 SR
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Study Title (Protocol 3151A1-194-EU, CSR-58755): An Open-Label,
Nonrandomized. 2-Period. Sequential Study To Evaluate The Effect Of Multiple
Doses Of Ketoconazole (A Cytochrome P450 3A4 Inhibitor) On The
Pharmacokinetics Of A Single Dose Of DVS-233 SR Administered Orally To
Healthy Subjects

Objectives: The primary objective of this study was to evaluate the potential inhibitory
effect of ketoconazole (a CYP3A4 inhibitor) on the metabolism of DVS-233 SR in
healthy young subjects. The secondary objective of this study was to assess the safety and
tolerability of DVS-233 SR when co-administered with ketoconazole.

Study Design: This was an open-label, nonrandomized, 2-period, sequential, inpatient
study performed in 15 healthy subjects between the ages of 18 to 45 years (mean + SD
32.9 £ 6.6 years; mean weight 75.01' + 10.20 kg). On study day 1 of period 1, each
subject received 400 mg (2 tablets each contairring 200 mg) DVS SR approximately 10
minutes after a low-fat breakfast. Study period 2 included study days 5 through 12. After
a washout period of 4 days subjects were administered 200 mg ketoconazole every 12
hours under fed conditions for 8 consecutive days (study days 5 to 12). On study day 9,
the morning dose of 200 mg ketoconazole was coadministered with 400 mg of DVS SR
approximately 10 minutes after a low-fat breakfast. In all instances, the test articles were
administered with 240 mL of room-temperature water. A baseline ketoconazole blood
sample was collected before ketoconazole administration on study day 5. All subjects
were permitted to drink water except for 2 hours before until 2 hours after dose
administration. Trough PK sample collections were performed in the morning of study
days 7 and 8 before the ketoconazole administration. AE and concomitant-medication
monitoring were continuous. A baseline PK blood sample (5 mL) was collected before
DVS SR administration and at 0.5, 1, 2, 4, 6, 8, 10, 12, 16, 24, 36, 48, 60, 72, and 96
hours after test article administration on study days 1 and 9. Plasma was assayed for (R)-
and (S)-enantiomers of desvenlafaxine. Racemic (R+S) desvenlafaxine concentrations
and the R/S ratio were calculated. A baseline ketoconazole PK blood sample was
collected on study day 3 before ketoconazole administration. Trough PK samples (5 mL.)
were collected before the morning test article administration on study days 7. 8. and 9.
Urine PK samples were collected at the following time intervals: before and from 0 to 4.
418 80 12,1210 24, 24 to 36, 36 to 48. 18 to 60. 60 to 72. and 72 to 96 hours atter
test article administration on study days 1 and 9. On study day [3. or at the time of early
termination. a final clinical evaluation was performed. The formulation, strength and
batch number(s) of the study drug are summarized in the following table.

Study Drug Information



Study Drug (xx mg) Dosage (mg)  Bafch Number  Formulation Number

DVSSR 200 AB4103 0931964C
Ketoconazole 200 041V012 NA

Abbreviations: NA=not apphcable.

Analytical Method: The plasma samples were analyzed for (R)- and (S)-enantiomers of
desvenlafaxine using a validated liquid chromatography mass spectroscopy method with
mass spectroscopy detection (LC/MS/MS). Urine was assayed for the (R)- and (S)-
enantiomers of desvenlafaxine (unconjugated) and (R)-and (S)-enantiomers of total
(unconjugated plus conjugated) desvenlafaxine, as well as unconjugated and total NODV,
using a validated LC/MS/MS method.

Plasma samples were assayed for ketoconazole concentrations by using a validated high
performance liquid chromatography.(HPLC) method with mass spectroscopy detection
(LC/MS/MS). The minimum quantifiable concentration for ketoconazole was 20 ng/mL
in plasma.

The performance of the ketoconazole assays during the énalysis of the plasma samples
from this study is summarized in the following table.

Assay Range and Sensitivity for Plasma Samples of Ketoconazole

Compound/Matrix
Standard Curve Ketoconazole
Linear range (ng/ml) 20-10,060
Sensitivity (ng/ml.) 20

Analytical Summary of Plasma Ketoconazole Assays

QC Concenfration Ketoconazole
(ng/mL) Conc Bias %
60.0 50.2 -16.3
5000 3080 1.60
000 6750 <357

Abbreviations: Conc=concentration; QC=quality control.

The plasma samples were analyzed for (R)- and (S)-enantiomers ot desvenlafaxine by a
validated liquid chromatography mass spectroscopy method with mass spectroscopy
detection (LC/MS/MS). The performance of the desvenlafaxine ®- and (S)-enantiomer
assays during the analysis of the plasma samples from this study are provided in the
following tables.
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Assay Range and Sensitivity for Plasma Samples R- or S- Desvenlafaxine

Compound/Matrix
Standard Curve R- or S-Desvenlafaxine
Linear range (ng/mlL) 25330
Sensitivity (ng/mL) 25

Analytical Summary of Plasma Desvenlafaxine Enantiomer Assavs

QC Concentration S-Desvenlafaxine R-Desvenlafaxine
{(ng/mL) Conc. CV% Bias % Conc Vg Bias %

3 293 28 24 3.02 53 0.6
12 115 1.7 43 117 42 21
25 239 18 43 246 22 -15
80 760 13 5.0 184 L5 20
100 944 15 5.6 959 12 41
320 300 L1 6.2 306 14 4.5

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

Urine was assayed for the (R)- and (S)-enantiomers of desvenlafaxine (unconjugated) and
(R)-and (S)-enantiomers of total (unconjugated plus conjugated) desvenlafaxine, as well
as unconjugated and total NODV, using a validated LC/MS/MS method. The

- performance of the (R) and (S) enantiomer assays during the analysis of the urine
samples from this study is summarized in the following tables

Assay Range and Sensitivity for Urine Samples for R- or S- Desvenlafaxine

Compound
Standard Curve R- or S-Desvenlafaxine
Linear range (jig/mlL) 0.025-25
Seansitivity (ug/mL) 0.025

Analytical Summary of Urine Desvenlafaxine Enantiomer Assays

QC Concentration S-Desvenlafaxine R-Desvenlafaxine
(pg/mL) Conc CV% Bias % Cone CV% Bias %
0072 0.076 46 6.0 0.081 24 3.0
0288 0315 29 24 0.303 18 59
3 315 3t 51 330 31 10.0
0 0.43 19 12 6.58 32 96
{2 125 15 42 123 28 26
4 45 36 21 243 14 12

Abbreviations: Conc=concentration; CV=ceeffictent of variation; QC=guality control
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The performance of the unconjugated and total NODV assavs during the analysis of the
urine samples from this study is summarized in the following tables.

Assay Range and Sensitivity for Urine Samples NODV

Compound
Standard Curve Unconjugated NODY Total NODV
Linear range (ng/mL) 0.04-200 0.04-20.0
Sensitivity (ug/mL) 0.040 0.040

Abbreviation: NODV=N O-didesmethylvenlafaxine.

Analytical Summary of Urine NODV Assays

QC Concentration Unconjugated NODV Total NODV
{ng/mL) Conc CV%.  Accoracy % Conc CY%  Accuracy %
0.120 0.12110 3.06 100.83 0.1233 10.38 10275
120 12960 381 108.00 10273 0 50 10228
152 149380 289 93.28 14.9670 5.09 9847

Abbreviations: Conc=concentration; CV=coefficient of vaniation; NODV=N O-didesmethylventafaxine;

QC=quality control

Data Analysis: The concentration of the racemic mixture [(R+S)-enantiomers] was
calculated as the sum of concentrations of (R)- and (S)-enantiomers of desvenlafaxine. A
model-independent method of analysis was used to analyze the plasma concentrations of
the (R)-, (5)-, and racemic (R+S)-enantiomers of desvenlafaxine.

Results: The mean plasma concentrations for (R)-, (S)- and (R+S)-enantiomers of
desvenlafaxine for individual subjects are presented in the Attachments. Summary
pharmacokinetic parameters of (R)-, (S)-, and (R+S)-enantiomers of desvenlafaxine after
oral administration of DVS SR alone or with multiple doses of Ketoconazole are
provided in the following tables. The means and 90% confidence intervals for Cmax,
AUCT and AUC are also provided.
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Summary of Pharmacokinetic Parameters for (R) Enantiomer of Desvenlafaxine After

Single Oral Administration of DVS SR 400 mg to Healthy Subjects

T G WG A ar vE O,
PbieetCrowp Varitles l) W) ugbnl)  ppbul) ) (Lbk)  Lk) Lk
VS MemfSD  ISEBI 630 I06TRURY I0GENO LMD 061005 3AHDE  LIBE00%
Ol oy DEO¥M W% NF UM B 6% 3%
Gomem Bl 64 L7 SN 5 S SR S £ S 1
MiMa  VES0 001200  WIBISH WRDEY SIS 01600 27BS6H 0050180
DVSKeto  MemtSD  ANHLT 9MST  BIBHIN 1NN BIMLE 01SH07 IS 0098001
o=l ey 5% e0% W& A% 0% 0% I8 1%
Gomem 46 19 M8 I BB 0 3% 0%
MM NS 400890 IR QLM 1L0AIES OIOMI 25T 00601

Abbreviations: AUC=area under the concentration-versus-time curve; AUC=AUC from time of drug admmmistration; C,,,-=peak concentration; CVF=spparent
oral-dose clearance; C1;=renal clearance; Geo=geometric; KETO=ketoconazole; max=maxinvm; min=mmimuny; SD=standard devistion; t,=appareat
termmal half-hfe; T, =time to paak concantration; V/F=apparent volume of disiribution

Summary of Pharmacokinetic Parameters for (S) Enantiomer of Desvenlafaxine After
Single Oral Administration of DVS SR 400 mg to Healthy Subjects

PSR C.. T. AUG; AtC ty CIF ViF €Ly
Subject Gronp Variables (ag/m) h (bnl) (aeeblal) ) (L) (kg kg
DV§ MeantSD 4884 TR MO92EAI64  1NIDENI6S  9TSHET 025010042  140H055  0105HMR
N=14) Y 204% 4% 19.5% 19.3% 89% 16.8% 138% 30.6%

Gzo. Mean 425 §62 10897 10998 971 346 143 0100
Min-Max W43M J00-1603  TIBE-IS039 TA06-16013  S4S-1137  QUM-OIE 284455 0015
DVS+KETO  MeaniSD 4658105 7013 1568413169 ISBSOEINM}  I3DRI30 O.TBIO0%0  338R055  0.0860017
(N=13) %CV 5% 53.9% 20.2% 20.5% 99% 16.8% 16.1% 19.1%
Geo. Mean 434 6.86 15401 15579 1316 0.176 14 0.085
Min-Max 330-640  4.00-1600 12008-2405) 12160-24487 10821579 0112024 21345 00590116

Abbreviations: AUC=area under the concentration-versus-time curve; AUCHAUC from time of drug administration : C,_,,=pezk concentration: CUP=spparent
; AULT 5 it 7 ; 3pp

oral-dose clestance; CLy=renal clearance; Geo=geomenic; KET(=katoconazole; max= maximum; min=miztmum; SD=standard deviation; 8y,= apparent

werminal halfhfe; T, =ime to pedk conesmiration; ¥, F=zpparant vobuma of distbution.
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Summary of Pharmacokinetic Parameters for (R+S) Enantiomer of Desvenlafaxine After
Single Oral Administration of DVS SR 400 mg to Healthy Subjects

SubjectGronp  Variables  Co= tas AUG AT o (i WE Uy
‘ {pg/ml) ) (ng*h'ml)  (pgehml) (h) {Lh'ke) (kg  (Lbky
VS MemtSD  SISHGL TNB3L IUBEEI0 JODERN WA 050N 339N061 011005
Ml uCY 9% A4S 198 10w 100%  198%  1I8%  300%
Geo, mean 804 673 T It 975 0351 6ol

Min-Max 362-1105  400-1603  15388-31485 15607-31634 SA4-1136 01740333 271478 0.049-0165

DVSKETO  MeantSD 8341185 SISHLYT 2082616260 3124316463 13497147 (018130031 3S0H060 009230017

(N=13) %WV N0% 524% 20.3% 20.7% 10.9% 183% 17.1% i9.0%
Geo. mean 365 863 30301 1070 1342 0.178 145 0.0%
Min - Max 631-1192  400-1600 23914 -47640 2407948697 1094-162 0113-0229 232-485 0061-0.1M

Abbreviations: AUCarea under the concenfration-versus-time eurve; AUC=AUC from time of drug administration; C.u,,=peak concentration, ClF=apparent
oral-dose clearance; CLy=renal clearance; Geo=geometeic; KETO=ketoconazole; max=maximum; min=mintmum; SD=standard deviation; t;p=apparent
terminal half-fife; Ty =trme to peak concentration; V/F=apparent volume of distrbution.

Statistical analysis of Pharmacokinetic Parameters for (R+S) Enantiomers of
Desvenlafaxine After Single Oral Administration of DVS SR 400 mg Alone and with
Ketoconazole to Healthy Subjects

Parameter ' pVale  Varisbles P rv—
(e en) bz Rﬁ;ﬂggﬁm' 102? 17
e o M it

Abbrevistions: AUC=area undes &z drug concestretion-versus-time curve; AUCT=AUC from the time of drug adiministration; C,,=peak concentration;
a  Patio of geomelric Jeast square mesns with DVS SR alone a5 referenca.
b, 0% confidence inferval

AUCrtand AUC of (R+S)-enantiomers of desvenlafaxine were significantly higher in
subjects receiving DVS SR with multiple doses of ketoconazole than in subjects
receiving DVS SR alone. Trends for Cmax, CI/F. ti22. and Tmax for subjects receiving DVS
SR with multiple doses of ketoconazole. After administration of a single oral dose of
DVS SR with multiple oral doses of ketoconazole. an approximate 8% increase in mean
Cmaxand a 43% increase in mean AUC of (R+S5)- enantiomers of desvenlafaxine were
observed relative to subjects receiving DVS SR alone.

Consistent with the change in AUC, the mean CI/F was 29% lower for the treatment
group receiving DVS SR with multiple doses of ketoconazole. The mean V4/F was
similar in both groups however the mean ti.2 was approximately 38% longer in the group
receiving DVS SR with multiple doses of ketoconazole than in subjects receiving DVS
SR alone. The 90% confidence intervals for the ratios of the mean AUCtand AUC in
both treatment groups were outside the acceptable limits of 80% to 125%. The mean Tmax
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of (R+S)-enantiomers of desvenlafaxine was approximately 12% longer in subjects
receiving DVS SR with multiple doses of ketoconazole than in those receiving DVS SR
alone. Similar trends were observed for the pharmacokinetic parameters of (R)- and (S)-
enantiomers of desvenlafaxine.

The following table provides summary of urinary excretion of unconjugated and total (R)
and (S) enantiomers of desvenlafaxine and unconjugated and total NODV. The CLk of
(R+S)-enantiomers of desvenlafaxine accounted for approximately 46% of the CI/F in
healthy subjects.

Summary of Urinary Excretion of Unconjugated and Total (R)- and (S)-Enantiomers of
Desvenlafaxine and Unconjugated and Total NODV A fier Single Oral Administration of
DVS SR 400 mg to Healthy Subjects

—Unconjagated (% Dose)-—— Total Unconjugated and Conjugated {% Dose}——
Subject Group Variahles {R) , NATYE (R)- . . NODY Sum of Total (R}, {S)-
enanfiomer () enantiomer ) NODY enantiomer (enantiomer - NODY desvenlafaxine and NODV
DVS MeaniSD  M.TH48 NIBY 1024089 NIE4 073 1BHAE 634111963
(N=14) %CV %% w% . % 3% H% % 3%
DVSEETO  MaaniSD 264341 UHIE 060D WTH3 347 263008 70,8049 32
&I LV 16% 13% 4% 12% 14% 3% 13%

Abbreviation: DVS=desvenlafaxine succmate; DVS SR=desvenlafine suecinate sustaimed release formulation; KETO=ketoconazole; NODV=H,0
didasmethylventafaxine; SD=standard dewaation
3. % Dose refers o the 400 mz of DVS SR, which ix 2 combination of both R- and $-enmtiomears.

The mean urinary recovery of unconjugated (R)- and (S)-enantiomers of desvenlafaxine
in subjects receiving DVS SR alone was 24.7% and 21.1% of the 400-mg DVS SR dose.
respectively. In these subjects, the mean total (unconjugated + conjugated) (R)- and
(S)-enantiomers of desvenlafaxine recovery were 32.1% and 31.0% of the 400-mg dose
of DVS SR, respectively.

There was a trend for urinary recoveries of unconjugated and total (unconjugated +
conjugated) (R)- and (S)-enantiomers of desvenlafaxine to increase when DVS

SR was administered with multiple doses of ketoconazole. There was a decrease in
urinary recoveries of mean conjugated and total (unconjugated -+ conjugated) NODV in
subjects receiving DVS SR with ketoconazole. The average combined urinary excretion
of total R-, total S-desvenlafaxine and total NODV was 63.4% of the 400-mg DVS SR
dose in the DVS SR treatment group and was 70.8% in the DVS SR/ketoconazole group.

The observed changes in the oral pharmacokinetics of desvenlafaxine indicate an increase
in the oral bioavailability of desvenlafaxine during concomitant administration of DVS
SR and ketoconazole. Increases in oral bioavailability typically result from either an
increase in absorption of drug and/or decreased clearance. It is expected that the CYP3A4
mediated metabolism of desvenlafaxine to NODV would be inhibited in the presence of
concentrations of ketoconazole. The decrease in the amount of drug excreted as
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conjugated and unconjugated NODV (mean values decreasing from 3.83% to 2.63% of
the oral dose of desvenlafaxine) is consistent with decreases in the metabolism of
desvenlafaxine to NODV.

Safety Summary: The sponsor reported that across all treatment periods the most
frequent TEAE (ie those reported by > 25% of the subjects) occurred in the following
body system categories: 15 (100%) subjects had nervous system TEAESs. 13 (86.7%)
subjects had digestive-system TEAEs, 9 (60%) subjects had body-as a whole TEAEs, 9
(60%) subjects had special-senses TEAES, 5 (33.3%) subjects reported respiratory
TEAESs and 4 (26.7%) subjects reported cardiovascular TEAES. In the category “body as a
whole” the sponsor stated that headache was the most frequently reported event. Headache was
reported by 6 (40%) subjects overall.

In conclusion, the sponsor indicated that increase in concentrations of desvenlafaxine
occurred after concomitant administration of DVS SR with the CYP3A4 inhibitor
ketoconazole. DVS SR 400 mg was safe and well tolerated when administered alone or in
conjunction with ketoconazole 200 mg q12h.

Reviewer’s comments: The reviewer agrees with the sponsor’s conclusion that co-
administration of DVS with ketoconazole significantly increased the exposure (AUC) to

desvenlafaxine. This is consistent with the observation a minor pathway for the
metabolism of desvenlafaxine is the CYP 344 pathway.

Attachment

Appears Thig Way
On Origing
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ST 8-14: Individual and Mean Pharmacokinetic Parameters of (R)-Enantiomer of Desvenlafaxine After
Single Oral Administration of DVS SR 460 mg Alone to Healthy Subjects

Tras Coay AUCt AUC¢ AUC 138 CL'F VAF Clg

Subject ¢hr) (ng/ml) - (nghriml) (nghr/mL) (ngho/ml) (hr) (Lshokg) (Lke)  (L'hrkg)
1 6.00 297 8335 8436 8460 10.11 0.327 4.76 0.145
2 4.00 278 8127 8127 8171 11.81 0.253 4.34 0.123
3 10.00 550 12918 12918 12968 11.89 0.236 4.05 0116
4 6.00 468 9184 9219 9225 8.28 0.309 3.69 0.174
6 6.00 410 11479 11600 11626 9.45 0.204 278 0.138
7 4.02 302 9665 9665 9717 11.12 0.253 4.06 0.146
8 12.00 475 15541 15541 15639 11.72 0176 297 0.054
S 10.00 359 7918 7976 7989 9.98 0.330 5.04 0.093
10 6.00 415 11564 11651 11668 9.10 0.319 4.18 0.180
11 4.00 331 11089 11689 11126 10.23 0243 3.58 0.180
12 4.00 366 8710 8781 8794 9.01 0.281 3.65 0.117
13 6.00 375 10714 10844 10878 10.41 0218 328 0.071
14 8.00 350 12735 ~ 12735 12820 1146 0219 3.63 0.115
15 10.13 453 11494 11596 11620 9.65 0.265 3.69 0.148

N 14 14 14 14 14 14 14 14 14
Mean  6.87 388 10677 10727 10764 1030  0.261 3.84 0.128
sSD 2.70 783 2182 2171 2190 1.15 0.051 0.63 0.038
Min 4.00 278 7918 7976 7989 8.28 0.176 2.78 0.054
Median 6.00 3N 10902 10966 11002 10.17 0254 3.69 0.130
Max 1200 550 15541 15541 15639 11.89 0350 5.04 0.180
CV% 392 202 20.4 20.2 203 112 194 16.4 297
Geo

Mean 6.40 381 10478 10530 10565 10.24 0.256 3.79 0.122




ST 8-15: Individual and Mean Pharmacokinetic Parameters of (R)-Enantioiner of Desvenlafaxine After
Single Oral Administration of DVS SR 400 mg With Multiple Oral Doses of Ketoconazole 200 mg Every 12
Hours to Healthy Subjects

Tras Cuaz AUCy AUCq AUC f12 CLF V. z\;F Cla
Subject  (hr) (ng/mb) (nghe/ml) (nghriml) (aghriml) (hr) (Lwkg) (L'ke) (L/hokg)

1 4.00 317 11654 11654 11738 11.06 0.235 3.75 0.106

2 1.00 325 12979 12979 13204 13.56 0.158 3.08 0.064

3 8.00 531 154035 15405 15655 1520 0.196 4.29 0.113

4 8.00 452 14162 14162 14229 11.25 0.201 3.25 0.096

7 16.00 400 15388 15388 15786 16.59 0.156 3.73 0.103

8 2392 493 23577 23577 24202 1467 0.114 2.4 0.082

9 10.00 463 11478 11478 11621 15.18  0.241 5.27 0.116

10 6.00 552 16313 16313 16436 1253 0.226 4.09 0.133

i1 6.08 430 15896 15896 16186 1438 0.167 3.46 0.096

12 4.00 301 12361 12361 12477 1239 0.198 3.54 0.102

13 6.00 344 14911 14911 15154 1439 0157 325 0.073

14 1192 410 17382 - 17382 17758 1515 0.158 3.46 0.083

15 11.92 484 15480 - 15480 15665 1339 0.197 3.80 0.102
N 13 13 13 13 13 13 13 13 13

Mean 922 423 15153 15153 15393 13.83  0.185 3.65 0.098

5D 372 82.7 3127 3127 3259 1.65 0.037 0.68 0019

Min 4.0 301 11478 11478 11621 11.06  0.114 241 0.064

Median B8.00 430 15388 15388 15655 1438 0.196 3.54 0.102

Max 2392 552 23577 23577 24202 1658 0.241 5.27 0.133

CV% 620 195 20.6 20.6 212 i1.9 201 18.6 192

Geo
Mean  7.93 416 14889 14889 15113 1373 0.181 3.59 0.056
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ST 8-16: Individual and Mean Pharmacokinetic Parameters of (S)-Enantiomer of Desvenlafaxine After
Single Oral Administration of DVS SR 400 mg Alone to Healthy Subjects

Tous Coas AUCy AUCq AUC t1 CLF V,F CLy
Subject (hr) (ng/ml) (nghe/ml) (nghr/ml) (nghr/ml) (hr) (Lheke) (Lke) (L/rke)

1 6.00 317 8933 9030 9050 912 0305 4.02 0.123

2 4.00 284 7388 7473 7496 1053 0.278 4.22 0.103

3 8.00 574 12497 12593 12616 992 0243 347 0.090

4 6.00 550 10320 10364 10371 845 0275 333 0.147

6 6.00 442 11578 11679 11700 905 0203 264 0115

7 4.02 3 9690 9690 9733 10.80  0.253 3.94 0120

8 16.03 517 15939 15939 16013 11.37 0172 2.82 0.043

9 1060 426 8713 8774 8788 9.91 0.318 455 0.077

10 600 475 12411 12497 12515 900 0297 386 0151

1 6006 388 11622 11757 11784 910 0229 301 0145

12 400 439 9774 9854 9869 896 0250 323 0095

13 6.00 440 11154 - 11273 11303 1008 0210 3.05 0.058

14 8.00 388 12779 S 12719 + 12843 1075  0.219 340 0.093

15 10.13 315 12487 12581 12601 939 0245 33 0117
N 14 14 14 14 14 14 14 14 14

Mean 716 434 11092 11163 11192 975 0230 349 0105

SO 322 884 2164 2153 2165 087 0042 055 0032

Mm 400 284 7388 7473 7496 845 0172 264  0.043

Median 6.00 440 11366 11476 11502 9.65 0247 3.38 0.109
Max 1603 57 15939 15939 16013 11.37 0318 435 0.151

CV% 450 204 19.5 19.3 193 89 16.8 158 30.6
Geo
Mean 6.62 425 10897 10971 10998 9.71 0.246 345 0.100




ST 8-17: Individual and Mean Pharmacokinetic Parameters of (S)-Enantiomer of Desvenlafaxine After
Single Oral Administration of DVS SR 400 mg With Multiple Oral Doses of Ketoconazole 200 mg Every 12
Hours to Healthy Subjects

Traas Comas AUCy AUC ATC tin CLF VF Cls
Subject  (hr) (ng/mL) (nghr/ml) (mghe/mbl) (nghrml) (hr) Lhokg) (Lke) (Lhrke)
1 4.00 334 12260 12260 12340 10.82 0224 3.50 0.056
2 4.00 332 12008 12008 12160 1333 0.171 3.29 0.059
3 6.00 589 15643 15643 15810 13.95 0.194 3.90 0.099
4 8.00 515 15706 15706 15784 11.39 0.181 2.97 0.086
7 16.00 388 15031 15031 15350 15.79 0.160 3.65 0.096
8 16.00 548 24052 24052 24487 13.77 0.112 2.23 0.069
9 10.00 516 12666 12666 12804 14 47 0218 456 0102
10 6.00 640 17928 17928 18056 1239 0.206 3.68 0116
11 6.08 514 16135 16135 16336 1328 0.165 317 0.081
12 4.00 330 13274 . 13274 13393 1235 0.184 328 0.092
13 4.00 368 15133 15133 15343 13.82 0.155 3.08 0.066
14 8.00 451 17751 17751 17994 13.72 0.156 3.10 0.070
15 8.05 517 16047 16047 16199 12.73 0.190 3.49 0.051
N 13 13 13 13 13 13 13 13 13
Mean 1.70 465 15664 15664 15850 1322 0.178 338 0.086
SD 4.15 105 3169 3169 3243 1.30 0.030 0.55 0.017
" Mian 4.00 330 12008 12008 12160 10.82 0112 223 0.059
Median 6.08 514 15643 15643 15784 1333 0.181 3.29 0.091
Max 16.00 640 24052 24052 24487 15.79 0.224 456 0116
CvV% 339 225 202 202 20.5 99 16.8 16.1 19.1
Geo ‘
Mean 6.86 454 15401 15401 15579 13.16 0.176 3.34 0.085
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ST 8-18: Individual and Mean Pharmacokinetic Parameters of (R+S)-Enantiomers of Desvenlafaxine After

Single Oral Administration of DVS SR 400 mg Alone to Healthy Subjects

Taoe  Come AUC, AUCo AUC t- CIF  VJF  ClL,

Subject (hn) (ng/ml) (@ghyml) (nghrmb) (nghvml) (hr)  (Lihrkg) (Lkg) (Lihrkg)
1 6.00 614 17268 17475 17521 10.07 0.315 458 0.133
2 4.00 362 13568 15568 15607 10.36 0.267 3.99 0.114
3 10.00 1105 25478 25478 25519 9.74 0.240 337 0.103
4 6.00 1018 19504 19584 19597 8.37 0.291 352 0.160
6 6.00 852 23058 23279 23326 925 0.203 271 0.126
7 4.02 623 19355 19355 19450 1097 0.253 4.00 0.133
8 16.03 974 31485 31485 31654 1136 0.174 285 0.049
9 10.00 785 16631 16750 16777 9.94 0.333 478 0.085
10 6.00 890 235975 24146 . 24183 9.05 0.307 101 0.165
165
11 6.00 715 22796 22796 22826 8.14 0.237 278 0.162
12 4.00 805 184384 18635 18664 8.93 0.265 343 0.105
13 6.00 815 21870 22119 22183 10.24 0.214 3.16 0.064
I4 8.00 738 25514 25514 25664 11.12 0.219 3.52 0.104
15 10.13 968 23982 24178 24222 9.52 0.254 3.49 0.132

N 14 14 14 14 14 14 14 14 14
Mean 7.30 819 21784 21883 21942 9.79 0.255 3.59 0.117
SD 3.31 161 4310 4292 4321 0.98 0.045 0.63 0.035
Min 4.00 562 15568 15568 15607 B.14 0.174 2N 0.049
Median  6.00 810 22333 22457 22504 9.84 0.254 3.51 0.120
Max 16.03 1105 31485 31485 31654 11.36 0.333 478 0.165
CV% 453 19.7 198 19.6 197 10.0 178 17.6 30.0
Geo

Mean 6.73 804 21398 21502 21557 9.75 0.251 3.54 0.111
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ST 8-19: Individaal and Mean Pharmacokinetic Parameters of (R+S)-Enantiomers of Desvenlafaxine After
Single Oral Administration of DVS SR 400 mg With Multiple Oral Doses of Ketocouazole 200 mg Every 12
Hours to Healthy Subjects

Toex Crse AUCt AUCs AUC t12 CIF V/F CLg
Subject (hr) (ng/mL) (nghr/ml) (@mghr/ml) (nghrml) (hr) (Lhokg) (Lkg) (L'hrks)
1 4.00 651 23914 23914 24079 10.94 0.229 3.62 0.101
2 400 657 24989 24989 25354 13.05 0.164 3.09 0.061
3 8.00 1115 31048 31048 31464 14.60 0.195 410 0.106
4 8.00 967 29868 29868 30013 11.33 0.190 3n 0.090
7 16.00 788 30420 30420 31135 1620 0.158 3.69 0.099
8 16.00 1032 47640 47640 48697 14.26 0.113 2.32 0.076
9 10.00 979 24145 "-24145 24423 14.67 0.229 4.85 0.109
10 6.00 1192 34243 34243 34494 12.46 0.216 3.87 0.124
11 6.08 944 32036 32036 2526 13.86 0.166 332 0.088
12 4.00 631 25635 25635 25871 12.37 0.191 3.41 0.097
13 4.00 702 30045 30045 30497 1411 0.156 317 0.070
14 800 850 35148 35148 35765 14.49 0.157 329 0.077
15 1192 9381 31528 31528 31865 13.07 0.193. 3.65 0.096
N 13 13 13 13 13 13 13 13 13
Mean 8.15 884 30820 30820 31245 13.49 0.181 3.50 0.092
SD 427 185 6260 6260 6463 1.47 0.033 0.60 0.017
Min 4.00 631 23914 23914 24079 10.94 0.113 232 0.061
Median  8.00 944 30420 30420 31135 13.86 0.190 3.41 0.096
Max 16.00 1192 47640 47640 48697 16.20 0.229 4.85 0.124
CV % 52.4 210 203 20.3. 207 109 183 17.1 19.0
Geo
Mean 7.22 865 30301 30301 30702 13.42 0.178 3.45 0.0%0
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ST 8-7: Individual and Mean Trough Plasma Concentrations of Ketoconazole After Mlultiple Oral
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Figure 8.1-1: Mean Plasma Concentration-Time Profiles of (R)-Enantiomer of
Desvenlafaxine After Single Oral Administration of DVS SR 400 mg With and Without
Multiple Oral Doses of Ketoconazole 200 mg Every 12 Hours to Healthy Subjects
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Figure 8.1-2: Mean Plasma Concentration-Time Profiles of (S)-Enantiomer of
Desvenlafaxine After Single Oral Administration of DVS SR 400 mg With and Without
Multiple Oral Doses of Ketoconazole 200 mg Every 12 Hours to Healthy Subjects
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Figure 8.1-3: Mean Plasma Concentration-Time Profiles of (R+S)-Enantiomers of
Desvenlafaxine Following Single Oral Administration of DVS SR 400 mg With and
Without Multiple Oral Doses of Ketoconazole 200 g Every 12 Hours to Healthy Subjects
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Study Title (Protocol No. 3151A1-195-US, CSR 58756): An Open-label. 2-Period.
Sequential Drug Interaction Study To Evaluate The Effect Of Multiple Doses Of DVS
233 SR On The Pharmacokinetics Of Midazolam (A Cyp3A4 Substrate) When Co-
administered In Healthy Subjects.

Objective: 1) The primary objective was to evaluate the effect of DVS SR on the
pharmacokinetics (PK) of midazolam (used as a CYP3A4 substrate) when DVS SR and
midazolam were coadministered to healthy subjects. 2) The secondarv objective was to
assess the safety and tolerability of DVS SR and midazolam when coadministered to
healthy subjects.

Study Design: This open-label, 2-period, sequential inpatient study was conducted at a
single investigational site. The study consisted of 2 treatment periods: administration of
midazolam alone for | day (period 1) and coadministration of DVS SR and midazolam
after titration of DVS SR to steady state (period 2). DVS steady state was achieved after
the administration of single daily doses of DVS SR over a period of up to 7 days. Healthy
men and women aged 18 to 45 years were eligible for enrollment if all other qualifying
criteria were met. DVS SR 100-mg tablets (Batch A43077) was given orally and titrated
from 100 mg once daily on day 1 of period 2 up to 400 mg once daily by day 8 of period
2. Midazolam liquid was given orally in a single dose of 4 mg (2 mg/mL); midazolam is a
marketed product. The medications were administered after an overnight fast of 10 hours.
The administration of test article is provided in the following table. Blood samples (5
mL) were collected for determination of midazolam and 1’-hydroxymidazolam
concentrations within 2 hours before test article administration and at 0.25, 0.5, 1, 1.5, 2,
3,4,5,6, 8,10, 12, 16, and 24 hour after test article administration in period 1, day 1, and
in period 2, day 8. Blood samples (5 mL) were collected before test article administration
on study days 6, 7, and 8 in period 2 to confirm steady state for DVS SR plasma
concentrations.
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Administration of Test Articles

Period
Day(s) Dose Dose Regimen
Period 1
Day ! 4 mg nudazolam 2 mL mudazolam hquid (2 mgiml) admumstered (fasting)
followed by PK assessment for 24 hours
Day 2 NA NA
Period 2
Day 1 100 mg DVS SR 1 x 100-mg DVS SR tablet (nonfasting)
Days 2-3 200 mg DVS SR 2 x 100-mg DVS SR tablet (nonfasting)
Days 4-7 400 mg DVS SR 4 x 100-mg DVS SR tablet (nonfasting)
Day 8 400 mg DVS SR and 4 x 100-mg DVS SR tablet and 2 mi. midazolam hqud
4 mg midazolam g (2 mg/mL) coadmuustered (fasting) followed by PK
: assessment for 24 hours
Days 9-10 200 mg DVS SR " 2 x100-mg DVS SR tablet (nonfasting)
Day 11 100 mg DVS SR -1x 100-mg DVS SR tablet (nonfasting)
Day 12 NA NA

Abbreviations: NA = not applicable; PK = pharmacokinetics.

Analytical Method: Desvenlafaxine was measured using a validated liquid
chromatography/tandem mass spectrometry (LC/MS/MS) method with mass
spectroscopy detection. The performance of desvenlafaxine assay during the analysis of
the plasma samples from this study is summarized in the following tables.

Assay Range and Sensitivity for Plasma Samples

Compound/Matriz
Standard Curve i
Total Desvenlafaxine/Plasma
Linear range {ng/mL) 2.0-500
Senstiivity (ng/mL) 2.0
Analytical Summary of Desvenlataxine Assay
High CS Medium CS Low CS
Nomunal Conc 3750 ng/mL 45.0 ng/mL 5.0 ng/mL
Mean 3433 41.8 4.67
% CV 4.5 39 10.7
% Bias 8.4 ] 7.0 6.6
Abbreviations: Conc = concentration; CS = calibration standard.: CV = coefficient of
variation.
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The bioanalytical method for measuring midazolam and 1°-hydroxymidazolam in sodium
heparin-treated plasma employed a single, validated LC/MS/MS procedure.

Assay Range and Sensitivity for Plasma Samples

Compound/Matrix
Standard Curve Midazolam and 1" Hydroxymuidazolam
Linear range (ng/mL) 0.1-100
Sensitivity (ng/ml) 0.1

Analytical Summary of Midazolam Assay

HighCS Medmm CS Low CS
Nomunal Conc 100 ng/ml 40 ng/ml. 0.1 ng/mL
Mean 089 394 0.0986
% CV 52 42 34
% Dev -1.2 -15 -14

Abbreviations: Conc = cencentration; CS = calibration standard; CV = coefficient of
variation; Dev = dewation.

Data Analysis: A model-independent method of analysis was used to analyze the plasma
concentrations of the midazolam and 1’-hydroxymidazolam.

Results: Twenty-four subjects completed the study and contributed data to the PK
analysis. The subjects ranged in age from 23 years to 45 years (mean, 34.9 years).
The following tables provide PK parameters and statistical results for midazolam PK
parameters when given alone or with DVS SR.

After administration of a single oral 4-mg dose of midazolam with a 400-ing dose of
DVS SR, an approximately 16% decrease in mean Cmax and a 31% decrease in mean
AUC of midazolam were observed when compared with the midazolam-alonc treatment.
The mean T 2 of midazolam was 12% shorter afier midazolam was coadministered with
DVS SR. The mean Tmax value was also 18% shorter after midazolam was
coadministered with DVS SR compared with the midazolam-alone treatment. The 90%
confidence intervals for Cmaxand AUC were outside the generally acceptable limits of
80% to 125%.



Summary of Pharmacokinetic Parameters for Midazolam After Single Oral
Administration of Midazolam 4 mg Alone or With Multiple Oral Administration of DVS
SR 400 mg to Healthy Subjects

e AUC, AUC 1 CUF V,F

T 4 Cms_\:
Treatment Vartables (ag/mL) ) (ngbinl)  (ngobinl) ) (Uke) (Lkg)

Midazolam  MeantSD 20.149.02 055025 4452:19.78 457242031 4294163 1312054 7.5443.54
Alone %CV 45% 46% 44% 44% 38% 1% 47%
(n=24) Geomean 183 050 - 4078 41.90 3.96 121 6.89

Min-max 737484 025-100 2050-1038 21.12-1066 148-731 049230 392-16.7

Midazolam MeantSD 16.5+624 0.45t016 30.62+1281 31.41£13.03 3.79x1.75 1894076 9361485

+DVS SR %CV 38% 35% 2% $1% 46% 40% 2%

(N=24) GeoMean 154 0.43 2817 28.95 339 1.75 8.53
Mmn-max 632-292 025-1.00 1420-58.72 14.94-59.76 1.54-6.82 0.73-3.31 4.55-284

Abbreviations: Geo = geometric; max = MAXIMUM; MiN = MILIMNM.

Statistical Analysis of Pharmacokinetic Parameters for Midazolam After Single Oral
Administration of Midazolam 4 mg Alone or With Multiple Oral Administration of DVS
SR 400 mg to Healthy Subjects

Ratio of Means™

Parameter 90% CI
Come (0g/m0L) 83.86
7227-97.32
AUCr (ngeh/mlL) 69.08
61.30-77.86
AUC (ng+b/mlL) 69.08
61.34-77.79

Abbreviations: CI = confidence interval; Cup = peak concentration; AUCT = area under the
concentration-versus-time curve to the last observable concentration at ime T; AUC = total area
under the concentration-versus-time curve.

a. Ratio of geometric least square means with midazolam alone as reference.
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Mean Plasma Concentrations of Midazolam After Single Oral Administration of
Midazolam 4 mg Alone or With Multiple Oral Administraton of DVS SR 400 mg to
Healthy Subjects E
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O Midazolam alone
J Midazolam + DVS SR

Plasma Midazolam Concentration (ng/mL)

Time (hr)
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The following table provides summary pharmacokinetic parameters of 1°-
hydroxymidazolam in healthy subjects when midazolam was given alone or with DVS
SR. The mean plasma concentrations of 1 -hydroxymidazolam when midazolam was

given alone or with DVS SR are displayed in the following figure

Summary pharmacokinetic parameters of 1’-hydroxymidazolam in healthy subjects when
midazolam was given alone or with DVS SR are provided in the following tables. The
mean plasma concentrations of 1’-hydroxymidazolam when midazolam was given alone
or with DVS SR are displayed in the following —ﬁgurae.

[

L Cosx [ AUC AUC ty
Treatment  Variables (ngfnL) t) | (ngeh/nl) (ageh/mL) (®)
Midazolam MeantSD  9.73+4.32 0.58:0.3 18.94+639 19.99+642° 4.72:2.15%
Alone %LV 44% 39% 34% 32% 45%
(N=24) Geo Mean 8.86 035 17.90 19.02 427

Min-Max  4.24-19.50 0.25-1.00 9.55-32.03 10.28-33.77 1.57-9.05
Midazolam  MeantSD  9.27£3.29 0.49+0.14 16.3314.83 17 4445 56" 5.51+430°
+DVS SR %CV 35% 28% 30% 32% 78%
(N=24) Geo Mean 872 048 15.69 16.59 439

Min-Max  4.65-16.7 0.25-1.00 9.54-27.69 10.01-26.23 1.88-1543
a: N=22; b: N=15.

Abbreviations: AUC = total area under the concentration-versus-time curve; AUCs = aréa under the conceniration-
versus-time curve to the last observable concentration at time T; CV = coefficient of vaniation; Geo = geometric;
msx = maximum; 01 = fuamam.
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Statistical Analysis of Pharmacokinetic Parameters for 1’-Hvdroxvmidazolam Following
Single Oral Administration of DVS SR 400 mg to Healthy Subjects

Ratio of Means *

Parameter 90% C1
Cunex (ng/mL) 98.38
85.36-113.40
AUCr (ng*h/mlL) 87.66
: , 81.29-94 53
AUC (ng*h/mL) . 9223
86.72-98 0R

- Abbreviations: AUC = total area under the concentration-versus-time curve; AUC; =

area under the concentration-versus-time curve to the last obsenablc concentration at
time T; CI = confidence 1nterval.

a: Ratio of geometric least square means with midazolam alone as reference.
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Mean Plasma Concentrations of 1'-Hydroxymidazolam Afier Single Oral Administration
of Midazolam 4 mg Alone or With Multiple Oral Administration of DVS SR 400 mg to
Healthy Subjects

—
[}
!

G Midazolam alone
3 Midazolam + DVS SR

Plasma 1'-OH-Midazolam Concentration (ng/mL)

Time (hr)

After coadministration of a single oral 4-mg dose of midazolam with a 400-mg dose of
DVS SR, an approximately 13% decrease in mean AUC of 1’-hydroxymidazolam was
observed when compared with administration of midazolam alone. The mean Cmax values
of 1’-hydroxymidazolam were similar between the treatments with midazolam alone and
midazolam coadministered with DVS SR. An approximately 17% longer mean T
value and a 16% shorter 'I'max value for I’-hydroxymidazolam were observed after
treatment with midazolam coadministered with DVS SR as compared with the
midazolam-alone treatment. The 90% Cls for AUC and Cmax were within the 80% to
125% range. '

The following table provides summary plasma concentrations of desvenlafaxine after
administration of multiple oral doses of DVS SR to healthy subjects. The predose mean
plasma concentrations of desvenlafaxine were similar on days 7 and 8 suggesting that
steady state of desvenalafxine was achieved before concomitant adminisiration of
midazolam and DVS SR..
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Summary of Predose Plasma Concentrations of Desvenlafaxine After Multiple Oral
Administrations of DVS SR 400 mg Alone to Healthy Subjects

Day Variables Desyen}lafamne
(ng/mL)

6 Mean £ SD 49291 +131.83
9%CV 27%

7 Mean + SD 525.67+ 10428
%CV 20%

8 Mean + SD 52748 +£124 87
%CV 24%

Abbreviation: CV = coefficient of variation.

Safety Summary: The most frequent TEAEs occurred during period 2, study days 1
through 7, ie, the DVS SR titration period. Headache, constipation, and asthenia were
each reported by 3 of 25 (12.0%) subjects. Diarrhea, dry mouth, nausea, dizziness,
somnolence, and trismus each occurred in 2 of 25 (8.0%) subjects. All TEAEs were mild
to moderate in severity except 1 occurrence of severe constipation. Subject 195-001-
000016 had severe constipation, which was considered drug related by the investigator,
during the DVS SR titration period. The constipation resolved after 45 hours without
treatment. No subjects were discontinued for safety-related reasons, and no serious
adverse events occurred. The sponsor reported that there were no clinically significant
findings involving vital signs, clinical laboratory tests, or ECG data.

Summary: 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 indicate that desvenlafaxine is a weak inhibitor of CYP2D6 activity but
has no inhibitory effects on other cytochrome P450s (CYP1A2, CYP2C8, CYP2C9,
CYP2C19, and CYP3A4) and does not induce CYP3A4 expression. The objective of this
study was to determine the likelihood of interactions with CYP3A4 substrates using the
pharmacokinetics of midazolam to assess and quantify any effect of desvenlafaxine on
CYP3A4 metabolism in humans. The sponsor concluded that the results of the study
indicate that a decrease in relative bioavailability of midazolam occurred after
concomitant administration with DVS SR. And that there was no indication of inhibition
of the metabolism of midazolam to 1’-hydroxymidazolam in the presence of
desvenlafaxine.

Reviewer Comments: Decrease in midazolam AUC (about 31% decrease) and Cmax
(ubout 16% decrease) were observed when midazolam was co-administered with DVS.
There was about 8 - 13% decrease in AUC in the primary metabolite (1 -
hydroxymidazolam) but Cmax was similar when midazolam was co-administered with
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Cmax. The exact mechanism of these changes in AUC and Cmax observed is not clear
from this study. DVS has not been reported to be an inducer of CYP344.

Study Title (Protocol No. 3151A1-195-US, CSR 58756): An Open-Label. 2-Period,
Sequential Drug Interaction Study To Evaluate The Effect Of Multiple Doses Of DVS
233 SR On The Pharmacokinetics Of Midazolam (A Cyp3A4 Substrate) When Co-
administered In Healthy Subjects

Objective: 1) The primary objective was to evaluate the effect of DVS SR on the
pharmacokinetics (PK) of midazolam (used as a CYP3A4 substrate) when DVS SR and
midazolam were coadministered to healthy subjects. 2) The secondary objective was to
assess the safety and tolerability of DVS SR and midazolam when coadministered to
healthy subjects.

Study Design: This open-label, 2-period, sequential inpatient study was conducted at a
single investigational site. The study consisted of 2 treatment periods: administration of
midazolam alone for 1 day (period 1) and coadministration of DVS SR and midazolam
after titration of DVS SR to steady state (period 2). DVS steady state was achieved after
the administration of single daily doses of DVS SR over a period of up to 7 days. Healthy
men and women aged 18 to 45 years were eligible for enrollment if all other qualifying
criteria were met. DVS SR 100-mg tablets (Batch A43077) was given orally and titrated
from 100 mg once daily on day 1 of period 2 up to 400 mg once daily by day 8 of period
2. Midazolam liquid was given orally in a single dose of 4 mg (2 mg/mL); midazolam is a
marketed product. The medications were administered after an overnight fast of 10 hours.
The administration of test article is provided in the following table. Blood samples (5
mL) were collected for determination of midazolam and 1°-hydroxymidazolam
concentrations within 2 hours before test article administration and at 0.25, 0.5, 1, 1.5, 2,
3,4,5,6,8,10, 12, 16, and 24 hour after test article administration in period 1, day 1, and
in period 2, day 8. Blood samples (5 mL) were collected before test article administration
on study days 6, 7, and 8 in period 2 to confirm steady state for DVS SR plasma
concentrations.
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Administration of Test Articles

Period
Day(s) Dose Dose Regimen
Period 1
Day | 4 mg midazolam 2 mL midazolam hquid (2 mg/ml) administered (fasting)
followed by PK assessment for 24 hours
Day?2 NA NA
Period 2
Day 1 100 mg DVS SR 1x 100-mg DVS SR tablet (nonfasting)
Days 2-3 200 mg DVS SR 2 x 100-mg DVS SR tablet (nonfasting)
Days 4-7 400 mg DVS SR 4x iOO—nlg DVS SR tablet (nonfasting)
Day 8 400 mg DVS SR and 4 x 100-mg DVS SR tablet and 2 mL nudazolam hquid
4 mg midazolam {2 mg/mL) coadministered (fasting) followed by PK
assessment for 24 hours
Days 9-10 200 mg DVS SR _ 2 x 100-mg DVS SR tablet {(nonfasting)
Day 11 100 mg DVS SR 1 x 100-mg DVS SR tablet {nonfasimg)
Day 12 NA NA

Abbreviations: NA = not applicable; PK = pharmacokinetics.

Analytical Method: Desvenlafaxine was measured using a validated liquid
chromatography/tandem mass spectrometry (LC/MS/MS) method with mass
spectroscopy detection. The performance of desvenlafaxine assay during the analysis of
the plasma samples from this study is summarized in the following tables.

Assay Range and Sensitivity for Plasma Samples

Compound/Matrix
Standard Curve P R
Total Desvenlafaxine/Plasma

Linear range (ng/mL) 2.0-500
Sensitrvity (ng/mL) 20




Analytical Summary of Desvenlafaxine Assay

High CS Medium CS Low CS
Nominal Conc 375.0 ng/mL 450 ng/mL 5.0 ng/mL
Mean 3433 418 ‘ 4.67
% CV 4.5 39 10.7
% Bias 84 7.0 6.6
Abbreviations: Conc = concentration; CS = calibration standard.; CV = coefficient of

variation.

The bioanalytical method for measuring midazolam and 1°-hydroxymidazolam in sodium
heparin-treated plasma employed a single, validated LC/MS/MS procedure.

Assay Range and Sensitivity for Plasma Samples

© Compound/Matrix
Standard Carve Midazolam and 1 Hydroxymidazolam
Linear range (ng/mL) 0.1-100
Sensitivity (ng/ml) 0.1

Analytical Summary of Midazolam Assay

High CS Medum CS Low CS
Nominal Conc 100 ng/mL 40 ag/ml 0.1 ng/mL
Mean LARY 394 0.0986
% CV 5.2 42 34
% Dev -2 -1.5 -14

Abbreviations: Conc = conceatration; CS = calibration standard; CV = coefficient of
variation; Dev = deviation.

Data Analysis: A model-independent method of analysis was used to analyze the plasma
concentrations of the midazolam and 1 -hydroxymidazolam.

Results: Twenty-four subjects completed the study and contributed data to the PK
analysis. The subjects ranged in age from 23 vears to 45 years (mean. 34.9 years).
The following tables provide PK parameters and statistical results for midazolam PK
parameters when given alone or with DVS SR.
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* After administration of a single oral 4-mg dose of midazolam with a 400-mg dose of

DVS SR. an approximately 16% decrease in mean Cmaxand a 31% decrease in mean

AUC of midazolam were observed when compared with the midazolam-alone treatment.
The mean T 2 of midazolam was 12% shorter after midazolam was coadministered with
DVS SR. The mean Tmax value was also 18% shorter after midazolam was
coadministered with DVS SR compared with the midazolam-alone treatment. The 90%
confidence intervals for Cmaxand AUC were outside the generally acceptable limits of

80% to 125%.

Summary of Pharmacokinetic Parameters for Midazolam Afier Single Oral

Administration of Midazolam 4 mg Alone or With Multiple Oral Administration of DVS

SR 400 mg to Healthy Subjects

, : Co by AUC; AUC tin CUF V/JF
freament Vaables oty @) (ebml) ebl) () Qbky (U
Midazolam  Mean#SD 20.139.02 055£025 44.52+19.78 457242031 4294163 1312054 7544354
Alone %CV 45% 46% 44% 44% 38% 41% 47%
(n=24) Geomean 183 0.50 40.78 41.90 3.96 121 6.89

Min-max 737484 025-1.00 20.50-103.8 21.12-1066 148731 049230 392-167
Midazolam  MeanzSD 1654624 04540.16 30.62#12.81 3141+13.03 3794175 189076 9.364.85
+DVS SR %CV 38% 35% 42% 41% 46% 40% 52%
(N=24) Geo Mean 154 0.43 28.17 2895 3.39 175 8.53

Min-max 632-292 025-1.00 14.20-58.72 14.94-59.76 154-682 0.73-331 455284

Abbreviations: Geo = geomeiric; max = maximum; 1min = minimom.
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Statistical Analysis of Pharmacokinetic Parameters for Midazolam After Single Oral
Administration of Midazolam 4 mg Alone or With Multiple Oral Administration of DVS
SR 400 mg to Healthy Subjects

Ratio of Means™

Parameter 90% C1
Cz (ng/mL) 8386
72.27-97.32
AUCT (ng-lvmL) 69.08
61.30-77.86
AUC (ngeh/mL) 69.08
61.34-77.79

Abbrewiations: CI = confidence interval; Cpey = peak concentration; AUCy = area under the
concentration-versus-time curve to the last observable concentration at time T; AUC = total area
under the concentration-versus-time curve.

a. Ratio of geometnic least square means with mdazolam alone as reference.

Mean Plasma Concentrations of Midazolam After Single Oral Administration of
Midazolam 4 mg Alone or With Multiple Oral Administraton of DVS SR 400 mg to
Healthy Subjects

20

< Midazolam alone
0 Midazolam + DVS S8R

Plasma Midazalam Concentration (ng/mL)

Lxﬁ Oy
8

£y - .

0 r = e - €l

0 4 12 16 20 24
Time (hr)
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The following table provides summary pharmacokinetic parameters of |-
hydroxymidazolam in healthy subjects when midazolam was given alone or with DVS
SR. The mean plasma concentrations of 1 -hydroxymidazolam when midazolam was
given alone or with DVS SR are displayed in the following figure

Summary pharmacokinetic parameters of 1°-hydroxymidazolam in healthy subjects when
midazolam was given alone or with DVS SR are provided in the following tables. The
mean plasma concentrations of 1’-hydroxymidazolam when midazolam was given alone
or with DVS SR are displayed in the followingﬂguree.

. Conss e AUC; AUC tin
Treatment  Vanables (agfuil) ) (ngsh/mL) (neh/mil) ®)
Midazolam MeantSD  9.734432 0.58+0.23 18.94+639 19.99+6 42 ° 47242.15%
Alose %CV 44% 39% 34% 32% 45%
(N=24) Geo Mean 8.86 055 17.90 19.02 427
Min-Max  4.24-19.50 0.25-1.00 9.55-32.05 10.28-33.77 1.57-9.05
Midazolam  MeantSD  9.27+3.29 0.49+0.14 16.33+4 .83 17.4445 56" 55144300
+DVS SR %CV 35% 28% 30% 3% 78%
(N=24) Geo Mean 8.72 0.48 15.69 16.59 439

Min-Max 4.65-16.7 0.25-1.00 9.54-27.69 10.01-26.2 1.88-15.43

LWy}

a: N=22;b: N=15.

Abbreviations: AUC = tofal area under the concentration-versus-time curve; AUCr = area under the concentration-
versus-time curve to the last observable concentration at time T: CV = coeffictent of variation; Geo = geometric;
Max = Mmaximum; min = pHImum,
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Statistical Analysis of Pharmacokinetic Parameters for 1°-Hydroxymidazolam Following
Single Oral Administration of DVS SR 400 mg to Healthy Subjects

Ratio of Means ®

Parameter 90% C1
Coax (ng/mlL) 98.38
85.36-113.40
AUCt (ng'h/mL) 87.66
81.29-94 .53
AUC (ng-h/mL) 92.23
86.72-98.08

Abbreviations: AUC = total area under the concentration-versus-tume curve; AUC; =
area under the concentration-versus-time curve to the last observable concentration at
time T: CI = confidence interval.

a- Ratio of geometric least square means with midazolam alone as reference.
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Mean Plasma Concentrations of 1'-Hydroxymidazolam After Single Oral Administration
of Midazolam 4 mg Alone or With Multiple Oral Administration of DVS SR 400 mg to
Healthy Subjects

10

O Midazolam alone
g & Midazolam + DVS SR
6 p=

Plasma 1'-OH-Midazolam Concentration (ng/ml.)
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After coadministration of a single oral 4-mg dose of midazolam with a 400-mg dose of
DVS SR, an approximately 13% decrease in mean AUC of 1°-hydroxymidazolam was
observed when compared with administration of midazolam alone. The mean Cmax values
of I’-hydroxymidazolam were similar between the treatments with midazolam alone and
midazolam coadministered with DVS SR. An approximately 17% longer mean T %2
value and a 16% shorter Tmax value for I’-hydroxymidazolam were observed after
treatment with midazolam coadministered with DVS SR as compared with the
midazolam-alone treatment. The 90% Cls for AUC and Cmax were within the 80% to
125% range.

The following table provides summary plasma concentrations ot desvenlafaxine after
administration of multiple oral doses of DVS SR to healthy subjects. The predose mean
plasma concentrations of desvenlafaxine were similar on days 7 and 8 suggesting that
steady state of desvenalatxine was achieved before concomitant adininistration of
midazolam and DVS SR..
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Summary of Predose Plasma Concentrations of Desvenlafaxine After Multiple Oral
Administrations of DVS SR 400 mg Alone to Healthy Subjects

Day Variables Des'venrlafaxme
: {ng/mL)

6 Mean £ SD 49791 +131.83
%CV 27%

7 Mean = SD 325.67+£ 10428
LAY 20%,

8 Mean+ 5D 52748 +124 87
%CV 24%

Abbreviation: CV = coefficient of variation.

Safety Summary: The most frequent TEAEs occurred during period 2, study days 1
through 7, ie, the DVS SR titration period. Headache, constipation, and asthenia were
each reported by 3 of 25 (12.0%) subjects. Diarrhea, dry mouth, nausea, dizziness,
somnolence, and trismus each occurred in 2 of 25 (8.0%) subjects. All TEAEs were mild
to moderate in severity except 1 occurrence of severe constipation. Subject 195-001-
000016 had severe constipation, which was considered drug related by the investigator,
during the DVS SR titration period. The constipation resolved after 45 hours without
treatment. No subjects were discontinued for safety-related reasons, and no serious
adverse events occurred. The sponsor reported that there were no clinically significant
findings involving vital signs, clinical laboratory tests, or ECG data.

Summary: 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 indicate that desvenlafaxine is a weak inhibitor of CYP2D6 activity but
has no inhibitory effects on other cytochrome P450s (CYP1A2, CYP2C8, CYP2C9,
CYP2C19. and CYP3A4) and does not induce CYP3A4 expression. The objective of this
study was to determine the likelihood of interactions with CYP3A4 substrates using the
pharmacokinetics of midazolam to assess and quantity any effect of desvenlataxine on
CYP3A4 metabolism in humans. The sponsor concluded that the results of the study
indicate that a decrease in relative bioavailability of midazolam occurred after
concomitant administration with DVS SR. And that there was no indication of inhibition
of the metabolism of midazolam to 17-hydroxyvmidazolam in the presence of
desvenlafaxine.

Reviewer Comments: Decrease in miduzolam AUC (about 31% decrease) and Cmax

(about 16% decrease) were observed when midazolan was co-administered with DVS.
There was about 8 - 13% decrease in AUC in the primary metabolite (1 -
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hydroxymidazolam) but Cmax was similar when midazolam was co-administered with
Cmax. The exact mechanism of these changes in AUC and Cmax observed is not clear
Jrom this study. DVS has not been reported to be an inducer of CYP3A44.

Title (3151A1-196-EU): Final Report: A Study Of The Potential Pharmacodynamic
Interaction Between DVS SR And Ethanol In Healthy Subjects

Objectives: The primary objective was to assess the potential pharmacodynamic (PD) interaction
- on coadministration of DVS SR and ethanol in healthy subjects. The secondary objective was to
assess the safety and tolerability of DVS SR when coadministered with ethanol.

Study Design: This study included 2 sequential, nonrandomized treatment periods. Men or
nonlactating and nonpregnant women aged 18 to 45 years, inclusive, on study day were enrolled.
Subjects received DVS SR placebo in period 1 and DVS SR in period 2. Before the start of period
2, DVS SR was titrated up from a 100-mg daily dose to 400 mg at steady state. DVS SR and
DVS SR placebo in both treatment periods were administered under single-blind conditions. In
periods 1 and 2, subjects were randomly assigned to receive both ethanol 0.5 g/kg and an ethanol
placebo, on consecutive days, under double-blind conditions. This design generates a 4-way
crossover in which each subject receives all 4 possible treatment combinations:

Period 1:

DVS SR placebo + 0.5 g/kg ethanol

DVS SR placebo + ethanol placebo

Period 2:

DVS SR 400 mg steady state + 0.5 g/kg ethanol
DVS SR 400 mg steady state + ethanol placebo

On study day 14, or at the time of early withdrawal, a final clinical evaluation was performed.
This included a physical examination, supine and orthostatic vital sign measurements (blood
pressure and pulse rate), laboratory evaluations, a 12-lead ECG, and a serum pregnancy test (for
WOCBP only). The formulation, strength, and batch number(s) of the study drug are summarized
- in the following tables.

Study Drug Formulation

Study Drug Dosage {mg)  Batch Namber Fornlation Mamefactoring
Number Location

DVS SR placebo fablet 200380249 0931803C Montreal

DVSSR 100-mg tahlet Apb434 0931980C Montzeal

The ethanol placebo was prepared with 2.5 g ethanol (vodka 40%) poured on top of (floated on)
300 mL of orange juice The sponsor stated the amount was intended to disguise the fact that the
subject was administered the placebo by producing the smell and the taste of alcohol.
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In period 1, under smgle-bllnd conditions, subjects were given DVS SR placebo on study days 1
and 2. Six (6) hours after each DVS SR placebo administration, subjects received either ethanol
or ethanol placebo under double-blind conditions according to a randomization schedule. On
study day 3, under single-blind conditions, all subjects were given DVS SR. Daily doses of DVS
SR were titrated from 100 mg, on study day 3, to 400 mg, at steady state on day 8. Steady state
was maintained for the next 2 days (study days 9 and 10). Six (6) hours after DVS SR
administration on study days 9 and 10, subjects received either ethanol or ethanol placebo under
double-blind conditions according to a randomization schedule. DVS SR placebo (period 1) or
DVS SR (titration phase and period 2) was administered with 240 mL of room-temperature water,
approximately 10 minutes after a low-fat breakfast.

Ethanol or ethanol placebo administration occurred approximately 6 hours after DVS SR or DVS
SR placebo administration. The dose of ethanol (vodka 40%) administered was adjusted for each
subject’s body weight (0.5 g/kg). Ethanol placebo consisted of 2.5 g of ethanol floated on 300 mL
of orange juice. Both ethanol and ethanol placebo were consumed within a 15-minute period. The
lag time between DVS SR and ethanol administrations allowed their respective maxima to be
reached simultaneously (DVS SR time at which peak concentration occurs [Tmax] =

approximately 7 hours; ethanol Tmax = approximately 1 hour). A tapering period of DVS SR
began on day 11 and continued until day 13. The final study evaluation visit was performed on
study day 14. The treatment schedule is as follows

Period 1:

Day 1: DVS SR placebo (1 tablet)

Day 1, -+6 hours: Ethanol placebo or ethanol (0.5 g/kg)
Day 2: DVS SR placebo (1 tablet)

Day 2, +6 hours: Ethanol placebo or ethanol (0.5 g/kg)
Titration Phase:

Day 3: 100 mg of DVS SR (1 % 100-mg tablet)

Day 4: 200 mg of DVS SR (2 x 100-mg tablet)

Day 5: 200 mg of DVS SR (2 x 100-mg tablet)

Day 6: 400 mg of DVS SR (4 x 100-mg tablet)

Day 7: 400 mg of DVS SR (4 x 100-mg tablet)

Day 8: 400 mg of DVS SR (4 % 100-mg tablet)

Period 2:

Day 9: 400 mg of DVS SR (4 % 100-mg tablet)

Day 9, +6 hours: Ethanol placebo or ethanol (0.5 g/kg)
Day 10: 400 mg of DVS SR (4 x 100-mg tablet)

Day 10, +6 hours: Ethanol placebo or ethanol (0.5 g/kg)
Tapering Phase:

Day 11: 200 mg of DVS SR (2 % 100-mg tablet)

Day 12: 200 mg of DVS SR (2 % 100-mg tablet)

Day 13: 100 mg of DVS SR (1 % 100-mg tablet)

A PK blood sample (5 mL blood) for desvenlafaxine analysis was collected before test article
administration on study day 3, and desvenlafaxine trough samples (5 mL) were collected before
test article administration on study days 7, 8, 9, and 10 to confirm steady-state conditions. Blood
alcohol concentration (BAC) was estimated from breath alcohol concentration. BAC was
measured on study day -1 at the start of the
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inpatient phase and before the cognitive drug research (CDR) assessment training session.
Baseline measurements were taken before ethanol or ethanol placebo administration on study
days 1, 2,9, and 10. BAC was measured before and after the CDR battery performed 1 and 3
hours after ethanol or ethanol placebo administration on study days 1, 2, 9, and 10.

Analytical Method: Desvenlafaxine plasma samples were assayed by using a validated liquid
chromatography/mass spectroscopy method with mass spectroscopy detection (LC/MS/MS). The
minimum quantifiable concentration for desvenlafaxine was 2 ng/mL in plasma. The performance
of the desvenlafaxine assays in this study is summarized in the following tables.

Assay Range and Sensitivity

_ CompoundAdatrix
Standsrd Curve Diesvenlafaxine/Plasma
Linear range {ng'mi) 2.0-500
Sensitivity (ng/ml) ' _ 20
Analytical Summary of Desvenlafaxine Assay
HighQC(3750ngml)  Mediom QC (45.0 ng/ml) Low QC SOngiml}
Anzlyie Come CWV% Biss Come CV% Bis% Conc CV%  Bias
' % Y%
Degvenlafaxine 3301 37 1200 3935 55 NER 433 38 94

Abbrevistions: CV = coefficient of variation; Cone = concentration; QT = guality contrel.

BACs were estimated from breath alcohol concentrations in expelled air, using an electronic
measuring instrument—_——————_ This machine converts the measured
breath alcohol concentration into an equivalent BAC in g/L, which was recorded on the CRF.

Data Analysis: Pharmacodynamics was assessed by using the CDR computerized system for
cognitive performance. The CDR battery included assessments of vigilance and psychomotor
performance (simple reaction time, choice reaction - A

time, digit vigilance, and visual tracking), memory (immediate and delayed word recall and
numeric working memory), and subjective assessments of alertness, calmness, and contentment
(Bond-Lader visual analog scales). The CDR battery took approximately 15 minutes to complete.
Four (4) training sessions were held on study day -1 to familiarize the subjects with the
performance tests and to minimize learning effects. The CDR

battery baselines were assessed before any test article administration on study day 1. Additional
pretreatment observations were performed just before ethanol or ethanol placebo administration
(ie, approximately 6 hours after DVS SR or DVS SR placebo administration) on study days 1, 2,
9, and 10. The CDR battery was performed 1 and 3 hours after ethanol or ethanol placebo
administration (ie, 7 and 9 hours after DVS SR or

DVS SR placebo administration) on study days 1, 2, 9, and 10.

Pharmacodynamic (PD) data were evaluated by using a repeated-measures analysis of variance
(ANOVA) for postethanol observations. The preethanol observations were analyzed separately
using ANOVA at each time point to assess any treatment differences. The main focus of the
analysis was the potentiation of ethanol effects when given with DVS SR on the response time of
the digit vigilance task at 1 hour after ethanol administration (approximate simultaneous maxima
of DVS SR and ethanol). Linear contrasts were constructed to test the main ethanol effect, the
main DVS SR effect, and the DVS SR x ethanol interaction effect (ie, potentiation) for all PD test
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scores. Pairwise comparisons of the 4 treatments were performed to clarify any statistically
significant interaction effects. The mean values of BAC measurements before and after CDR
battery tests were used for descriptive statistics. Using predetermined criteria, individual data for
vital signs, ECGs, and laboratory tests were evaluated for potential clinical importance (PCI).
Safety results (vital signs. ECGs. and routine laboratory tests), as well as the PD test scores, were
analyzed using summary statistics (eg, mean + standard deviation [SD]) for each of the 4
treatments.

The simple linear contrasts. shown below. were used to analvze the PD results in addition to a
more complex linear contrasts specified below.

Simple Contrasts

* The main ethanol effect ([PBO+ETH] versus {[PBO+PBO))

* The main DVS SR effect ({(DVS+PBO]} versus [(PBO+PBO])

* DVS SR x ethanol interaction effect (potentiation = [DVS+ETH] versus
[PBO+ETH])

Complex Contrasts _
* The main ethanol effect (ie. [DVS+ETH] + [PBO+ETH] versus [DVS+PBO] +
[PBO+PBO]) .
* The main DVS SR effect (ie, [DVS+ETH] + [DVS+PBO} versus [PBO+PBO} +
{PBO+ETH])
* DVS SR x ethanol interaction effect (ie, potentiation = {DVS+ETH] +
[PBO+PBO] versus [DVS+PBO} + [PBO+ETH])

" where ETH = ethanol and PBO = placebo.

Safety assessment methods: Safety was evaluated from reported AEs, scheduled physical
examinations, vital signs, 12-lead ECGs, and clinical laboratory test results.

Results: A total of 22 subjects were enrolled in the study. Nineteen (19) subjects completed the
study and 3 subjects discontinued because of AEs. The demographics and baseline characteristics
of the subjects are provided in the Attachment. The main goal of this study was to examine the
potential PD interaction between desvenlafaxine and ethanol; therefore, plasma concentrations of
desvenlafaxine were examined solely for the purpose of confirming exposure to desvenlafaxine
and that plasma concentrations of desvenlafaxine had attained steady state.

A summary of the desvenlafaxine concentration values on days 3, 7, 8, 9, and 10 is presented in

the following table. Day 3 plasma samples were undetectable for all subjects because only DVS

SR placebo had been administered at this time. Desvenlataxine concentrations obtained on study
days 8 and 9 were similar. indicating that

concentrations of desvenlafaxine had reached steady-state conditions by day 8.
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Desvenlafaxine Concentrations

Day3 Day 7 Day 8 Day 9 Day 10
Mean+SD 000£000 456941288 489641270 4856+ 1449 530.0+ 1494
(ng/mL)
%CV 0 282 259 298 282
Geo mean - 442.16 4751 465.9 5117
Min-Max  0.00000  299.7-7762 308.4-781.0 306.9-741.1 343.4-902.4

Abbreviations: SD = standard deviation; CV = coefficient of vanation; Geo = geometric. Max = maximum; Min =
Mmun.

The BAC values on study day -1 and before the CDR training session were zero for all subjects,
indicating that the subjects were alcohol-free at this time. Baseline BAC measurements taken
before ethanol or ethanol placebo administration on study days 1, 2, 9, and 10 were undetectable,
as were the results after the ethanol placebo. A summary of BAC values is presented in the
following table. -

Mean Blood Alcohol Céncentration's_ for Ethanol Treatment Periods

Mean + SD BAC® (g/L) at Time (Hour) After Ethanol Administration

Treatment Pertod 1 Hour 1.25 Hours 1 Hour 3Hours  325Hours 3 Hours
Average Average

DVS SR placebo + 038+011 036009 0372010 019x008 015£008 017+008
ethanol

DVS SR + ethanol 043+£013 041£011 042+012 021+008 016:008 018008

Abbreviations: BAC = blood alcohol concentration; DVS SR = desvenlafaxine, sustained-release.
2. Blood alcohol concentration was derived from breath alcohol concentration in expelled air.

The following table summarizes the statistically significant results for CDR task performance
analyses after ethanol (ie, 1 and 3 hours after ethanol administration; 7 and 9 hours after DVS
administration).
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Summary of the Statistically Significant Results for CDR Task Performance Analyses After
Ethanol Administration (1 and 3 Hours After Ethanol)

e Potentiation
Ethanol DVS (Interaction)
Analysis Complex Simple Complex Simple Complex Simple
Digit UET {1h l3n 13n NS NS
vigilance—speed Lan i{3h
Digit NS NS lih NS NS i1h
vigilance—targets
detected
Power of attention i1 {1h lin NS Ns NS
{3h - Y3n
Continuity of NS NS NS NS NS NS
attention
Simple reaction time {1h NS d1n NS NS NS
{3n
Choice reaction time d1n {1n NS NS NS NS
L3h
Numeric working i{3hn NS {3n NS NS 4 3h
memory—-SI B
Numeric working NS NS NS NS NS NS
memory—speed
Immediate recall 1k {1n T3h T3h NS NS
Delayed recall d1n {1h T3h T3h NS NS
Tracking NS NS NS NS NS NS
Alertness f1n Y1h NS NS NS {3h
Contentment NS NS NS NS NS NS
Calmness : NS NS NS NS NS NS

Abbreviations: 4 = impairment; T = improvement; CDR = cognitive drug research; DVS =
desvenlafaxine, sustained-release; h = hour(s): NS = not statistically significant (p>0.05); SI =
sensitivity index.

4 1h: impairment (increase of reaction time) of statistical significance (p<0.05) detected 1 hour after
ethanol administration {7 hours after DVS adnunistration).

43h  impairment (increase of reaction time) of statistical significance (p<0.05) detected 3 hours
after ethanol administration (9 hours after DVS administration).

T3h improvement (shortening of reaction time) of statistical significance (p<0.05) detected 3 hours
after ethanol administration (9 hours afier DVS admunsstration).

Ethanol alone produced statistically significant impairments of performance in the following PD
tests: digit vigilance speed, power of attention. simple reaction time, choice reaction time.
immediate word recall, detayed word recall, and alertness in the subjective evaluation, indicating
that ethanol was impairing attention and secondary memory.

No statistically significant decrement of the ethanol tmpairment in the presence of DVS 400 mg
at steady state was detected for the digit vigilance speed test. This test was selected as the primary
parameter to detect ethanol impairment and potentiation of impairment, because the sponsor
stated it has been reported to be a sensitive and robust marker for monitoring ethanol effects.
Digit vigilance targets detected, showed a statistieally significant impairment at peak ethanol and
DVS concentrations (1 hour). The difference between the combined placebo conditions and the
condition in which ethanol and active DVS were administered was 1.87%; this difference can be
equated to an impairment in performance of 1 fewer target detected out of a total of 45 targets,

466 —_—



with | target being equivalent to 2.2%. This exceedingly small change does not support a
clinically relevant potentiation of ethanol effects by DVS for this test. Percentage of correct
targets detected in the digit vigilance test is an indication of sustained attention. Other tests,
which measure sustained attention, eg, accuracy measures for the choice reaction time and the
tracking test, as well as the composite score for continuity of attention, did not confirm this result.
At 3 hours only, statistically significant potentiations of ethano! effects were reported for numeric
working memory sensitivity index (SI) and self-rated alertness.

The overall trend in the PD tests suggests that the combination of DVS + ethanol gave, in
general. a poorer performance than either DVS placebo + ethanol or DVS + ethanol placebo,
although this trend was not statistically significantly different from DVS placebo + ethanol.

Safety Results: One or more treatment-emergent AEs (TEAEs) were reported by 21 (96%)
subjects. Four (18%) subjects reported TEAEs after receiving DVS placebo, 19 (86%) subjects
reported TEAE:s after receiving DVS placebo + ethanol, 5 (24%) subjects reported TEAEs after
receiving DVS placebo + ethanol placebo, 19 (91%) subjects reported TEAESs during the DVS
titration period (100 to 400 mg), I (5%) subject reported TEAESs after receiving DVS 400 mg, 12
(63%) subjects reported TEAEs after receiving DVS 400 mg + ethanol, and no subject reported
TEAE:s either after receiving DVS 400 mg + ethanol placebo or during the DVS tapering period
(200 mg to 100 mg). The most commonly reported TEAEs were dizziness, reported by 14 (64%)
subjects, constipation, reported by 9 (41%) subjects, insomnia, reported by 9 (41%) subjects,
yawning, reported by 7 (32%) subjects, and nausea, reported by 6 (27%) subjects. Of the 21
(96%) subjects who reported 2a TEAE, 2 (9%) subjects reported events that were considered not
related to the test article and 19 (86%) subjects reported events that were considered by the
investigator to be related to the test article. Five (23%) subjects reported TEAESs that were mild,
13 (59%) subjects reported TEAESs that were moderate, and 3 (14%)

subjects reported TEAESs that were severe.

Summary: Desvenlafaxine elimination is primarily through glucuronidation and renal excretion of
desvenlafaxine and the glucuronide conjugate of desvenlafaxine. CYP3A4 metabolism of
desvenlafaxine to N,O-didesmethylvenlafaxine (NODV) is a minor elimination pathway (<5%).
The major enzyme responsible for ethanol metabolism is alcohol dehydrogenase; to a lesser
extent, cytochrome P450 2E1 is also involved. The current study was designed to examine the
possibility for desvenlafaxine to potentiate the CNS effects of ethanol.

The statistical analysis of the PD tests did not provide support for any clinically relevant
potentiation of ethanol impairments by DVS 400 mg at steady state at a BAC of approximately
0.4 g/L or below. Although potentiation of ethanol cannot be completely ruled out. DVS SR was
safe and well tolerated when administered alone or in conjunction with ethanol.

Reviewer’s comments: There appears to be no pharmacodvnaniic interaction between DVS and
ethanol. Ethanol appears to potentiate the effect of DVS. However, the significance of this
potentiation is not clear from this study.

467 _



Attachments

Digit Vigilance------- Targets Detected: Observed Change From DVS Placebo and Ethanol
Placebo for Each Treatment (Mean = SD)
Observed Change From
Treatment Observed Values DVS Placebo + ETH Placebo
1 Howr 3 Hours 1 Hour 3 Hours
DVS placebo + ETH placebo
N 21 21
Mean 97.46 9735 - -
Standard dewiation +4 88 +3.34
DVS placebo + ETH
N 21 22 20 21
Mean - 981 97317 0.56 011
Standard dewiation © 236 . 415 1534 +4.07
DVS 400 mg + ETH placebo
N 19 21 19 19
Mean 96.49 96.96 -094 -0.12
Standard deviation +4.15 +3.25 +6.12 +327
DVS 400 mg + ETH
N 1% 19 19 19
Mean 95.56 95.79 -1.87 -1.29
Standard deviation +7.80 +5.83 +5.98 +4 .40

Abbreviations: DVS = desvenlafaxine, sustained-release; ETH = ethanol; SD = standard deviation.

APPEARS TH!S WAY
ON ORIGINAL
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Digit Vigilance------ Targets Detected: Complex and Simple Comparisons

(With p-Values)

Complex Simple
Digit
Vigilance—Targets Main Potentiation Main Potentiation
Detected Ethanol ~ MamDVS (Inferaction)  Ethanol =~ MamDVS (Interaction)
Effect Effect Effect Effect Effect Effect
1 hour 0.9351 0.0215* 0.5160 0.6636 0.2319 0.0365*
3 hours 03177 0314 0.7638 0.7981 0.6127 0.3499

Abbreviation: DVS = desvenlafaxine, sustained-release.

P-values for the linear contrasts from the pnmary analysis.
*Statistical significance at the p-vatue level < 0.05.

Power of Attention: Observed Change From DVS Placebo and Ethanol Placebo for Each

Treatment (Mean + SD)

Treatment Observed Values Observed Change From
DVS Placebo + ETH Placebo
1Hour 3 Hours 1 Hour 3 Hours
DVS placebo + ETH placebo
N 21 21
Mean 108948  1091.17 - -
Standard deviation +92.77 +75.01
DVS placebo + ETH
N 21 22 20 21
Mean 114808 112073 74.03 35.67
Standard deviation 17678  490.26 7721 5965
DVS 400 mg + ETH placebo
N 10 19 19 19
Mean 112359 1127353 243 27.53
Standard deviation +85.99 19471 £85.85 +82.15
DVS 400 mg + ETH
N 19 19 19 19
Mean 118347 1161206 84.18 6121
Stapdard deviaton £10222  #131.14 +102.9 1095

Abbreviations: DVS = desvenlafaxine, sustained-release; ETH = ethanel; SD = standard deviation.
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Simple Reaction Time: Observed Change From DVS Placebo and Ethanol Placebo for Each

Treatment
Observed Change From
DVS Placebo
Treatment Observed Values +ETH Placebo
1 Hour 3 Hours i Hour 3 Hours
DVS placebo + ETH placebo
N 21 2
Mean 25389 25032 - -
Standard deviation +27.78 +23.59
DVS placebo + ETH
N 21 22 20 21
Mean 269.14 26102 18.03 2.69
Standard deviation +23.99 2726 +16.07 2445
DVS 400 mg + ETH placebo
N 19 19 19 19
Mean 266.02 27038 965 9.88
Standard deviation +41 60 +41.435 +40.42 +42.20
DVS 400 mg + ETH i
N 19 19 19 19
Mean 285.06 27781 28.69 1731
Standard deviation 15451 +58.97 +50.54 +52.10

Abbreviations: DVS = desvenlafaxine, sustained-release; ETH = ethanol; SD = standard deviation.

Magnitude of change calculated in terms of the mean change by each subject between ireatments; therefore, data

from subject 19 are excluded.

ARPEARS TH!S waAY

ON ORIGINAL
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Digit Vigilance--- Speed: Complex Change from DVS Placebo and Ethanol Placebo for Each

Treatment (Mean = SD)

Observed Change From

Observed Values DVS Placebo +ETH Placebo
Treatment (nmulliseconds) {nulliseconds)
1 Hour 3 Hours 1 Hour 3 Hours
DVS placebo + ETH placeto -
N 21 21
Mean 411.35 407.50
SD 3279 +36.05
DVS placebo + ETH
N 21 22 20 21
Mean 433.90 424 50 2870 20.00
SD +40.56 3850 4236 +26.04
DVS 400 mg + ETH placebo
N 10 19 19 19
Mean 42382 428 43 10.83 18.02
SD +41.55 +41.26 13229 2570
DVS 400 mg + ETH ‘
N 19 19 19 19
Mean 444.59 - 436.82 3159 2642
SD +37.77 +37.22 135.22 134.27

Abbreviations: DVS = desvenlafaxine, sustained-release; ETH = ethanol; SD = standard deviation.

a. Magnitude of change calculated in terms of the mean change by each subject between treatments; therefore,

data from subject 19 are excluded.

Digit Vigilance------ Speed:Complex and Simple Comparisons
Complex Stmple
Digit Pofentiation  Mam Potentiation
Vigilance—Sp  MamEthanol MamDVS  (Interaction) ~ Ethanol ~ ManDVS  (Interaction)
eed Effect Effect Effect Effect Effect Effect
1 hour <0.0001* 0.2208 05998 0.0005* 0.2210 0.6240
3 hours 0.0002* 0.0158* 0.2540 0.0061* 0.0125* 03464

Abbreviation: DVS = desvenlafaxine, sustaned-release.
Lnear contrasts from the primary analysis. *p < 0.03.
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Digit Vigilance------- Speed: Observed Change From DVS Placebo and Ethanol Placebo for Each

Treatment (Mean + SD)

Observed Change From
Observed Values DVS Placebo +ETH Placebo
Treatment {milliseconds) (mulliseconds)
1 Hour 3 Hours 1 Howr 3 Hours
DVS placebo + ETH placebo - -
N i3 21
Mean $11.53 407.30
SD 3279 £36.05
DVS placebo + ETH
N 21 22 20° 21
Mean 433.90 42450 28.70 20.00
SD +40.56 +38.50 14236 126.04
DVS 400 mg + ETH placebo
N 19 19 19 19
Mean 42382 428 43 10.83 18.02
SD +41.55 +41.26 +32.29 +35.70
DVS 400 mg+ ETH
N 19 19 19 9
Mean 44450 436.82 31.59 2642
Sb 137177 +37.22 13522 +34727

Abbreviations: DVS = desvenlafaxine, sustained-release; ETH = ethanol; SD = standard deviation.
a.  Magnitude of change calculated in terms of the mean change by each subject between treatments; therefore,

data from subject 19 are excluded.

APPEARS TH!S WAY

ON ORIGINAL
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ON ORIGINAL




Numeric Working Memory------- Sensitivity Index: Observed Change From DVS Placebo and
Ethanol Placebo for Each Treatment (Mean = SD)

Observed Change From
Observed Values DVS Placebo + ETH Placebo
Treatment 1 Howr 3 Hours 1 Hour 3 Hours
DVS placebo + ETH placebo
N 21 21
Mean 0.0.88 0.092 - -
Standard deviation +0.00 =0.05
DVS placebo + ETH
N 2 21 21 21
Mean 087 091 501 -0.01
Standard deviation +0.08 +0.08 +0.07 .08
DVS 400 mg + ETH placebo
N : 19, 19 19 19
Mean 0.91- (.92 02 -0.01
Standard deviation 0.07 =005 +0.08 =0.04
DVS 400 mg + ETH
N 19 19 19 19
Mean 09 085 0.0 -0.07
Standard deviation +0.07 =0 14 +0.09 #.15

Abbreviations: DVS = desvenlafaxine, sustamed-release; ETH = ethanol: SD = standard deviation.

APPEARS THIS WAY
ON ORIGINAL
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Numeric Working Memory------- Sensitivity Index: Complex and Simple Comparisons (With p-
values)

Complex Simple

Numeric Working

Memory—Sensttivity

Index Main Potentiation Main Potentiation
Ethanol ~ MamDVS (Interaction)  Ethanol  MainDVS  (Interaction)
Effect Effect Effect Effect Effect Effect

1 hour 03827 0.1597 0.8036 04082 0.4101 0237

3 hours 0.0251* 0.0421* 0.0760 0.7258 08401 0.0075*

Abbreviation: DVS = desvenlafaxine, sustained-release.
P-values for the linear contrasts from the primary analysis.
*Statistical significance at the p-value level < 0.05.

APPEARS THIS WAY
ON ORIGINAL



Numeric Working Memory---- Sensitivity Index (Mean = SEM)

1.00 better
performance
A
0.95 4
o 0.90 4
0.85
0.80 T 7 7

1 2 3

Hours post-ethanol

—&— DVS SR Placebo + ethanol placebo (n=21)
—O— DVS SR Placebo + 0.5g/kg ethanol (n=22)
fexcept at 3 hours data were not recorded for subject 18 following withdrawal from the study]
—wv— DVS SR 400mg steady state + ethanol placebo (n=19)
—— DVS SR 400mg steady state + 0.5g/kg ethanol (n=19)

APPEARS THIS WAY
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Desvenlafaxine Plasma Concentrations (ng/mL) on Days 3,7,8,9and 10

Subject Day 3 Day 7 Day 8 Day 9 Day 10
1 BQL
2 BQL
3 BQL - -
4 BQL o
3 BQL Ve
8 BQL /,/
9 BQL
10 BQL
11 BQL
12 BQL
13 BQL /
14 BQL
16 BQL
17 BQL
19 BQL
20 BQL
21 BQL
2 BQL
23 BQL
N 19 ; 19 \ 19 19 19
" Mean 0.00 436.93 . 189.62 485.57 530.01
SD NC 128.76 126 .97 14487 14942
SE NC 29.54 29.13 3324 3428
Min NC 29970 308.40 306.90 34340
Median NC 42620 '485.30 450.80 463.70
Max NC 77620 781.00 741.10 902 40
CV% NC 282 259 208 2822
Geometric Mean NC 442.16 475.10 46593 31173

BQL: Below hmit of quanfification.
NC: Not calculated.

AR b WAY

ON GRIGINAL

477 —_—



Blood Alcohol Concentrations 9g/1) in Healthy Subjects Receiving Ethanol after DVS SR or DVS

SR Placebo
DYS_Plaocebo + Ethanc GVS + Ethanct ]
Time afer Ethand! Aminisiraion Tine sfier Ethanol Administration

et T 1% Thr Sug. 3h 25 The Avg. Th 1Zhr Thr fag. 3hr 325h The Aug,
T 125 LK 033 ™ [
2 0.3 313 032 9.15
3 053 020 -~ 0.32 ~ a1
4 0.40 0.8 0.33 0.12
5 05 827 082 022
8 0.28 013 0.33 a1
] 041 024 057 an
16 [EN 031 051 a3
1 033 022 033 073
R 031 0.10 0.38 008
13 033 0.16 0.47 024
14 0.40 020 038 019
18 03 6.15 0.48 %]
17 0.20 0.15 0.34 0.18
] 623 205 0.38 0.00
20 0.37 - 013 0.33 0.13
bt 0.20 900 057 623
2 0.45 023 051 023
e} 0.27 0.24 0.83 028
N 19 19 1 19 15 19 T T 19 12 E [ 19
Sean 038 038 037 b.18 a15 0.7 043 04t 042 021 a1 0.18
Sb 2.1 0.0 0.10 n.oe 008 0.08 0.13 .11 0.12 0.08 2.08 a0s
sE 802 0.02 [iY17) 0.0 002 002 003 00 003 002 .02 3
Mn 0.23 0.18 0.28 0.C0 0.00 009 024 022 0.3 0.00 0.00 .00
Median 0.38 0.4 0.27 0.19 0.14 0.16 £.40 033 0.38 0.21 0.18 012
Max 06p 0.60 065 0.33 0.28 021 0.88 0.5 063 0.36 0.32 034
vy 273 253 258 418 822 458 208 %8 27.8 308 486 432

pears This Way
on Oﬂgiﬂ‘d‘
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Individual and Mean Desvenlafaxine Plasma Concentrations (ng/ml)

DVS Cancentration {ng/mlL)

Individual DS Concentrations on Study Days 7, 8, 9, and 10

1800

@t

£00 4

e

€00 4

£00

400

200 4

200 T T 1 T
oay7 Day 3 Daye Day 10

——8———  Subjectt ——9.—--  Subject 13

[ S Subject 2 — —0-—  Subject 14

——-—¥-——  Subject2 —— = Subjec‘kjﬁ

—-.—p—e- Subject4 Subjact 17

— & —  Subjectd Subgect 19

—-—0——  Subject8 - Subject 20

—-—4——  Subject9 —~————  Subject 21

——(0—— Subgecti0 —-—0O-—-- Subject22

ETTPIIY e Subject 11 — > — Subgest 23

———&———  Subject 12

e er ts ete m——..

Mean DVS Concentrations on Study Days 7, 8.9, and 10
020

@20

@30

76

690 |

530

1

|

1

426 4

Mean DVS Cancantrapon (ngfml)

_. \._

Day7 Day3 Day9 Day 10

APPEARS THIS WAY
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Development of IVIVC for DVS SR

Background: The sponsor has developed a level A IVIVC for desvenlafaxine succinate
monohydrate (DVS) sustained release (SR} tablets ranging in strength from 50 to 200 mg. The
IVIVC was based upon a single release rate formulation with the assumption that the in vitro
release was independent of all dissolution test conditions, most notably the pH of the dissolution
media. However, in a discussion with the Agency in November 2003, it was noted that
dissolution independent conditions were not demonstrated for the 200 mg dosage strength. The
Agency recommended that the sponsor develop a 200 mg SR tablet with a faster in vitro release
rate to determine its in vivo impact. Therefore, a separate IVIVC was developed for the 200 mg
tablet. The sponsor states that the two level A IVIVCs encompass the range of tablet strengths
proposed for the treatment of major depressive disorder and would allow the use of these SR
tablets to serve as surrogates for the in vivo bioequivalence. The sponsor would like to use the
IVIVC developed to assess the effects of further modifications; to justify changes in production
equipment, materials, manufacturing site, etc and to set and justify appropriate dissolution
specifications.

Two level A IVIVCs have been established, one each for the low and high strength SR tablets.
For the low strength SR tablet (50 mg), which contains. <= the in vitro release was
independent of the dissolution conditions. Therefore, the level A IVIVC for this strength was
based on a single release formulation. The high strength SR tablet (200 mg) contain ~==-m——-—
and its dissolution was dependent on dissolution conditions. Therefore, Level A IVIVC for this
strength was developed with two formulations exhibiting different in vitro release rates,
controlled by varying the — level.

DVS tablets have been manufactured in strengths of 50, 75, 100 and 200 mg. The major

difference among the various strength SR tablets -
" (Table 1).

e

Methods: DVS formulations tablets ~—————————""—" Hence, the sponsor developed
two level A IVIVC, one each for the iow and high strength SR tablets. For the low strength SR
tablet (50 mg), which contains .~~~ , the in vitro release was independent of the
dissolution conditions. Therefore, the level A IVIVC for this strength was based on a single
release rate formulation. The high strength SR tablet (200 mg) contains &Z——— and its
dissolution was not independent of dissolution conditions. Therefore, the Level A 1VIVC for the
200 mg strength was developed with two formulations exhibiting different in vitro release rates,

— T~ _——— . The detailed procedure lhdt was used i in the development of the
IVIVC is provided in Attachment A. .

The dissolution method developed for DVS uses USP Apparatus 1 (basket) at 100 rpm in 0.9%
NaCl at 37" C. Dissolution testing was done on 50. 73, 100 and 200 mg DVS tablets. Additional
dissolution testing in media of varying pH was conducted on the three batches used in a
bivavailability study (study 177). The alternate media included water. 0.1N HCI (pt 1.0), 0.02
M sodium acetate buffer (pH 4.5), 0.05-M potassium phosphate buffer (pH 6.8) and 0.1N HCl/pH
6.8 buffer two-stage method. The two stage dissolution method tests the tablets in 0.1N HCH
media tor the first 2 hours of the dissolution run, then the pH is adjusted to 6.8 with 0.2 M
phosphate for the duration of the dissolution run. Each dissolution run was conducted with 12
tablets and the mean dissolution data was used in the IVIVC.
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The mean plasma O-desmethyvenlafaxine (ODV) concentration-time profile data from four
bioavailability studies (Studies 168-EU, 186-US, 190-US and 177-US) conducted with DVS SR
tablets were utilized to develop the Level A IVIVCs. Study 168 administered 75 mg DVS-233 as
an immediate release capsule (batch 2001B0149) and as an SR tablet (batch 2001B0139)
following an overnight fast and following a high-fat breakfast. Study 186 administered DVS-233
as 2x50 mg SR tablets (batch 2002B0105), 2x75 mg SR tablets (batch 2002B0050), 1x100 mg
SR tablet (batch 2002B0109) and 1x200 mg SR tablet (batch 2002B0107) following an overnight
fast. Study 190 administered 100 mg DVS-233 as 2x50 mg SR tablets (batch 2002B0105) and
1x100 mg SR tablet (batch 2002B0109) following an overnight fast. Study 177 administered 200
mg DVS-233 as 1x200 SR tablets (batches 2002B0107, A61138, and A61 140) following an
overnight fast. The same batches of 50 and 100 mg SR tablets (2002B0105 and 2002B0109,
respectively) were administered in studies 186 and 190 and the same batch of 200 mg SR tablets
(2002B0107) was administered in studies 186 and 177. Two different batches (2001B0139 and
2002B0050) of 75 mg SR tablets were used in studies 168 and 186, respectively; however, their
dissolution profiles were very similar (£2=90).

The correlations for the 50 mg and 200 mg SR tablet were developed in a two stage
procedure; deconvolution of the mean plasma ODV concentration-time profiles to
generate the ODV absorption profile followed by a comparison of the percent of drug
absorbed to the percent of drug dissolved (Attachment A). The in vivo absorption
profiles were obtained by a numerical deconvolution procedure on the mean plasma ODV
concentration-time profile data of the SR tablets. The mean plasma ODV concentration-
time profile from the immediate release capsule in study 168 were used as the unit
impulse function (weighting function) for the numerical deconvolution. The
deconvolution algorithm treated any calculated value less than zero over the
deconvolution time interval as being equal to zero. The in vitro dissolution profiles and
the in vivo absorption profiles were compared point to point, with no time scaling or time
shifting, out to 24 hours and equations were derived that described the relationship
between absorption and dissolution for the SR tablets. A power function most
appropriately described the relationships between the absorption of ODV and the
dissolution of DVS

Absorption = a. Dissolution®

The correlation for the 50 mg DVS SR tablet was developed as single release rate formulation
IVIVC. The correlation for the 200 mg SR was developed using in vitro and in vivo data for the

\1‘\-—\_____ The evaluation, or validation of the Level A IVIVCs consisted of
both internal and external predictability measures. The detailed procedure that was used for the B
development of the IVIVC is provided in Attachment A.

The dissolution data for the 50 mg SR tablets were used to estimate the plasma ODV
concentration-time profile in order to assess the internal predictability of the IVIVC. Since the
IVIVC for the 50 mg tablet was developed with a single release rate formulation. there were no
additional data for 50 mg SR tablets for external predictability measures. Therefore, external
predictability was evaluated using data from the 75 and 100 mg SR tablets which were
administered in the same study as the 50 mg SR tablet. The dissolution data of these two strength
formulations were used to estimate the plasma ODV concentration-time profiles and AUC and
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tablets with in vitro dissolution profiles at = 10% of the mean’dissolution profiles are less than
20%. '

During the review of the IVIVC, it was noted the sponsor has normalized the data used in the
development of the IVIVC. The reviewers therefore requested that the sponsor recalculate the
data on the development and validation of the IVIVC without normalization across studies of the
plasma desvenlafaxine concentration-time data to account for subject population differences.
The internal validation of the DVS SR tablet IVIVC was performed with the 200 mg fast
release and 200 mg target release ~————————_  (to be marketed) formulations
administered in study 177, and the external validation was performed with the 200 mg
targetrelease . formulation administered in study 177 and the 50 mg and
100 mg target release ——— —— formulations administered in study 186.

The results of this repeat analysis are presented and compared to the data calculated with
normalization and provided in figures 16 and 17. The rank order and relative position
among the three absorption profiles has not changed when computed without
normalization. However, each profile calculated without normalization has shifted
upwards by approximately 10%. The absolute %PE was higher for both internal and
external validation when the validation was performed with values without normalization
(Table 8 and 9). However, the predictability measures for the [IVIVC model developed
without normalization of plasma desvenlafaxine concentrations across studies met the
criteria for a validated IVIVC. The absolute %PE were all less than 10% (Tables 8§ and
9).

Summary: Plasma ODV concentration-time profile data from DVS SR tablets and their
respective in vitro dissolution profiles have been used to develop two Level A IVIVCs. ——

————— -

e — : —~  The sponsor reported that
the in vitro release of the low strength (50 mg) is independent of dissolution conditions.
Therefore, the correlation for the 50 mg SR tablet was developed with a single release rate
formulation and the correlation for the 200 mg tablet was established with two formulations with
different release rates.

The correlations developed were used to determine that dissolution could be set af .—""about
the mean dissolution profile of a DVS SR tablet, and that would predict bioequivalence with
respect to Cmax and AUC of SR tablets with the in vitro release at the limits of dissolution.

Reviewer’s comments: The sponsor has developed a Level A IVIVC, The Level A [VIVCs were
based on one formulation for the 50 mg and two formulations for the 200 mg tablet. The 50 mg
Jormulation was independent of dissolution. The % prediction error (Y%PE) for both internal and
external predictability was less than 10%, even afler the validation was calculated with values
without normalization to account for subject population differences. Bused on the
recommendations from the Agency's Guidance for Industry: Extended Release Oral Dosage
Forms: Development, Evaluation. and Application of In Vitro/In Vivo Correlations. the %aPE are
within the acceptable limits. Therefore, the Level A IVIVC for the 50 mg and 200 my SR

SJormulations are acceptable.
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Table 2

6.3 Dissolution of DVS-233 SR 50 mg Tablets: Evaluation of pH

Batch A35065
Media Time (hr) AVG (%) Range (%)
- A AL 23 ]
Water - ™ 1 ]
—“ < —
0.IN HCl - I : ]
pH 4.5 Buffer | 1 T ]
pH 6.8 Buffer : 1 R 7
0.IN HCVpH 6.8 Buffer |-— - o - -
2-stage F—— -4 Y B ]
S _ N
2 26 ]
4 2 ]
0.9% NaCl 8 63 i
12 77 ]
24 97

Reference media: 0.9% NaCl.

Dissolution conditions: USP apparatus 1 (baskets), 100 tpm, 0.9 L of media, 37°C

485




Table 3

6.4  Dissolution of DVS-233 SR 200 mg Tablets: Evaluation of pH

Batch A43079

Batch A61140 Batch A61138

Media Time (br) | AVG (%) | Range(%) | AVG(%) | Range (%)
Water 3
0.IN HCl
pH 4.5 Buffer |
pH 6.8 Buffer |
0.IN HCVpH
6.8 Buffer
2-stage

2 32 24 [

4 48 39 |
0.9% NaCl ) 7 * 59 |

12 86 | 74

24 99 ! 97

AVG (%) | Range (%)

Dissolution conditions: USP apparatus 1 (baskets), 100 rpﬁx, 0.9L of media, 37°C

Reference media: 0.9% NaCl within each batch
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Table 4

6.5  Absorption of ODV From DVS-233 SR Tablets
50 mg SR Tablets
Cumulative Percent ODV Absorbed
Ti
e (Hr) Batch 200280105

0.5 12

1 - 21

2 35

4 46

6 53

8 58

10 . . 62

12 : . 65

16 . 69

24 77

200 mg SR Tablets .
Cumulative Percent ODV Absorbed
Time (Hr) Batch A61140 Batch A61138 Batch 2002B0107

0.5 11 7 12
1 21 21 20
2 35 32 32
4. 55 44 44
6 62 53 52
8 69- 59 56
10 73. 63 . 60
12 - 78 66 63
16 8% 72 68
24 86 82 77
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Table 5

6.6  Parameter Estimates and Correlation Coefficients of the Relationship Between
Absorption of ODV and Dissolution of DVS-233 From DVS-233 SR Tablets
50 mg SR Tablets

50 mg Batch a b R?
2002B0105

— . 335 0.688} 0.996

e .

300 mg SR Tablets

Individual 200 mg Batches - a - b R’
A61140

;—_———""'\ St

—— ;r,-"'w ) N
A61138

e

—

2002B0107 S

—_— — —
Level A IVIVC Model

. 2.5? 0.763 0.990

Power Function Model: Absorption = a-Dissolution”
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Table 6.

6.7  Internal and External Predictability Measures of the Level A IVIVC for DVS-233
SR mg Tablets
50 mg SR Tablets
Internal Predictability
Observed Predicted Absolute Observed Predicted Absolute
Baich AUC AUC % PE Coes  Com %PE
2x50 mg
200280105 4695 4876 3.86 169 156 725
External Predictability -
Observed Predicted Absolute Observed Cpax | Predicted Coyy | Absolute
Batch AUC AUC % PE : % PE
2x73 mg
200280050 6908 7!56 3.59 246 241 ) 232
1x100 mg ; .
200280109 4542 4710 m 173 158 8.78
200 mg SR Tablets
Internal Predictability
Observed Predicted Absolute Observed | - Predicted Absolute
Batch AUC AUC % PE Cirax Coan %PE .
A61140 B ’
o o 8870 9080 2.37 362 ) 344 4.95
t
A61138
e, 8984 9192 2.32 4 307 207
— .
Average % PE 2.34 Average % PE 3.51
External Predictability
Observed Predicted Absolute Observed Predicted Absolute
Batch AUC AUC %PE Coux Coax % PE
| 2002B0107
— 8540 8737 2.31 308 309 0.36
AUC umits: ng-hr/mL
| Conas tmits: ng/mb
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Table 7

6.8  Bioavailability Assessment of Dissolution Specifications for DVS-233 SR Tablets
’ Based on Mean Dissolution Profile

Dissolution of 50 mg SR Tablets - Cumulative Percent Released

Time (Hr) Reference Profile Lower Limit {-10%) Upper Limit (+10%)
2 27 17 37
4 41 31 51
8 62 51 . 72
12 76 ) 66 86
24 96 86 106
Biocavailability of 2x50 mg DVS-233 SR Tablet
Parameter Reference Tablet Lower Limit Tablet Upper Limit Tablet .
AUC (nghyjml) 4798 ' . 4462 5108
% Difference® - 7:0 6.5
% Difference® - ] 13
Cony (ng/mL) 157 . 143 173
% Difference® - . 9.1 10
% Difference” - 18
[ () 6 1 10 6
Dissolution of 200 mg SR Tablets — Cumulative Percent Released
Time (Hr) - Reference Profile Lower Limit {-10%) Upper Limit (+10%)
2 25 ! N 15 35
4 38 28 48
8 59 : ) 49 69
12 75 . 65 85
24 98 88 108
Bioavailability of 1x200 mg DVS-233 SR Tablet
Parameter ) Reference Tablet Lower Limit Tablet Upper Limit Tablet
AUC (og-hr/ml) 9558 8802 10286
% Difference’ : — 79 7.6
% Difference’ - 14
Conax (Bg/mL) 308 . 282 340
% Difference* . - 84 . 10
% Difference” - - 17.
toax {h1) 8 10 8

a: Difference from reference
b: Difference from lower timit to upper limit
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7.1 Dissolution Profiles of DVS-233 from DVS-233 SR 50, 75 and 100 mg Tablets by
Method 1.22332-072: USP Apparatus 1 (Baskets), 100 rpm, 0.9 L of 0.9% NaCl,

37°C

100 A
o
g
> 80
@
2
0
E
L
(&}
D 60 A
Q
©
-
=
O
e
[
Q40 4
o
= —8— 50 mg
_g Batch 2002B0105 -
£ ~—#— 100 mg
3 Batch 200280109
© 20 - —a— 75 mg
Batch 200280050
—w— 75mg
Bthh 200180139
0 4
0 4 8 12 16 20 24

Time (Hours)
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Cumulative Percent Label Claim Dissolved

7.2  Dissolution Profiles of DVS-233 from DVS-233 SR 200 mg Tablets by
Method 1.22332-072: USP Apparatus 1 (Baskets), 100.rpm, 0.9 L of 0.9% NaCl,
37°C

100 +
80 +
60
40
—&— Formulation
20 tch AB1140
—— *-—-— Formulation
t3atch A61138
—e— ﬁ/ Formulation
awch 200280107
o -
T T ¥ T T T T
0 4 8 12 16 20 24
Time (Hours)
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Fig 3: Dissolution Profiles of Desvenlafaxine from DVS-233 SR50 mg Tablets (Batch A35065)
in Multiple Media (Dissolution Condition: USP Apparatus 1 (Baskets), 100 rpm, 0.9L of Media,
37°C)

100 +

a

40 -

—&— (.9% NaCl - Reference Media

V\J
{ —0— Water, f,=68

204 | —s— 0.INHCI (pH 1.0), f,= 56

;ﬁ —7— 0.1N HCH/ 0.2M Phosphate {Two-Stage), f, = 63
R/ | —r— 0.02M Acetate (pH 4.5). f, = 78
i

Cumulative Percent Label Claim Dissolved

! —— 0.05M Phosphate {(pH 6.8}, f, = 95

Time (Hours)



Fig 4: Dissolution Profiles of Desvenlafaxine from DVS-233 SR 200 mg Tablets (Batch A61140)
in Multiple Media (Dissolution Condition: USP Apparatus 1 (Baskets), 100 rpm, 0.9L of Media,
37°C)
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Fig.5: Dissolution Profiles of Desvenlafaxine from DVS-233 SR 200 mg Tablets (Batch A61138)
in Multiple Media (Dissolution Condition: USP Apparatus 1 (Baskets). 100 rpm. 0.9L of Media,

37°C)
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Fig 6: Dissolution Profiles of Desvenlafaxine from DVS-233 SR 200 mg Tablets (Batch A43079)
in Multiple Media (Dissolution Condition: USP Apparatus 1 (Baskets), 100 rpm, 0.9L of Media.
37°C)
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Fig. 7

7.7 Absorption Profile of ODV from DVS-233 SR 50 mg Tablets
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Fig. 8

7.8  Absorption Profiles of ODV from DVS-233 SR 200 mg Tablets
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Fig. 9

7.9  Absorption of ODV Versus Dissolution of DVS-233 Relationship for DVS-233 SR
50 mg Tablets

100 4 ® 50mg
® 100 mg
4 75mg
— 50 mg IVIVC
R?=0.996

Cumulative Percent Absorbed

T T T T T T

20 40 60 80 100

Cumulative Percent Dissolved

499



Fig. 10

7.10  Absorption of ODV Versus Dissolution of DVS-233 Relationship for DVS-233 SR
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7.11  Observed Mean (5D) and Level A IVIVC Predicted Mean Plasma ODV
Concentration-Time Profiles from Single Dose Administration of 2x50 mg DVS-233

[ODV] (ng/mL)

SR Tablets (Batch 2002B0105)

250

® Observed Mean (SD) Levels
—— Predicted Mean Levels
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150 \"\\
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Fig. 12

7.13  Observed Mean (SD) and Level A IVIVC Predicted Mean Plasma ODV
Concentration-Time Profiles from Single Dose Administration of 1x100 mg DVS-
233 SR Tablets (Batch 2002B80109)
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[ODV] (ng/mL)

7.14 Observed Mean (SD) and Level A IVIVC Predicted Mean Plasma ODV
Concentration-Time Profiles from Single Dose Administration of 1x200 mg DVS-
233 SR Tablets (Batch A61140)
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Fig. 14

!

7.17 Level AIVIVC Predicted Plasma ODV Concentration-Time Profiles from Single

Dose Administration of 2x50 mg DVS-233 ST Tablet from Mean Dissolution and at
Dissolution Limits (£10%)
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Fig. 15

7.18  Level A IVIVC Predicted Plasma ODY Concentration-Time Profiles from Single
Dose Administration of 1x200 mg DVS-233 SR Tablet from Mean Dissolution and at
Dissolution Limits (+10%) ’
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Fig. 16

Absorption Profiles of Desvenlafaxine from 200 mg Desvenlafaxine Succinate Extended
Release Tablets
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