CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
21-584

CLINICAL PHARMACOLOGY AND
BIOPHARMACEUTICS REVIEW(S)




ADDENDUM TO CLINICAL PHARMACOLOGY AND
BIOPHARMACEUTICS REVIEW

NDA: 21-584

Submission Dates: January 27, 2005

Generic Name: Medroxyprogesterone acetate injectable suspension
Brand Name: depo-sub(Q) provera 104™

Sponsor: Pfizer Inc.

Date: March 18, 2005

Reviewer: Myong-Jin Kim, PharmbD, HFD-870

Background:

NDA 21-583 (depo-sub() provera 104™} is currently approved for the prevention of pregnancy
in women of child bearing potential. NDA 21-584 supports the management of endometriosis-
associated pair . —_— 5. NDA 21-584 received an
approvable action on October 18, 2004. The sponsor seeks a combined label for NDA 21-583
and 21-584. The Clinical Pharmacology section of the label for NDA 21-583 and 21-584 is the
same,

In response to October 18, 2004 approvable letter for NDA 21-584, the sponsor submitted an
amendment on January 27, 2005 (Amendment No. 16). This amendment contains an updated
physician insert, patient insert, container and package {carton) labeling and safety update.

Recommendation:
The labeling changes to the Clinical Pharmacology section of the label (NDA 21-584} are

acceptable to the Office of Clinical Pharmacology and Biopharmaceutics/Division of
Pharmaceutical Evaluation II.

APPEARS THIS WAY
o3 DRIGINAL



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Myong-Jin Kim
3/18/05 01:55:07 PM
PHARMACOLOGIST

Ameeta Parekh
3/24/05 09:56:59 AM
BIOPHARMACEUTICS

I congcur




Clinical Pharmacology and Biopharmaceutics Review
Division of Pharmaceutical Evaluation 11

NDA:

Brand Name:

Generic Name:
Spensor:

Relevant IND(s):
Date(s) of Submission:

Type of Submission:

21-584

Pending

Medroxyprogesterone Acetate Injectable Suspension
Pfizer Inc.

61,389

December 18, 2003

Original NDA

Formulation: Subcutaneous Injection

Strength: 164 mg/0.65 mL

Indication: Management of endometriosis-associated pain -

Reviewer: Myong-Jin Kim, Pharm.D.

Team Leader: Ameeta Parekh, Ph.D.

OCPB Division: DPE-II

OND Division: Reproductive & Urologic Drug Products

Table of Contents

1  Executive Summary.................. e e e e 2
1.1 Recommendation.._........... e RO OO 2
1.2 Phase IV COMMIMENtS ... ot 2
1.3 Summary of CPB Findings ... e 3

2 Question Based Reviews .......... ............. ... U U U O PP PPRR PO 4
2.1 General Attributes ............. ... ... e, 4
2.2 General Clinical Pharmacology . 5
2.3 INtrnSIc FACLOIS. ... o e 2
2.4 EXNSIC FACIOIS . ... e 15
2.5  General Biopharmaceutics. .............. . e OO PP PRSP 15
2.6 Analytical Section ... USROS 16

3 Detailed Labeling Recommendations.................. SRR PUUUPRRTRI L7

4 AppendiCes........coooooiiiiiii e U T PP 21
4.1 Individual Study Reviews................................... TR 21
42  Cover Sheet and OCPB Filing/Review Form............................... 306

Pape 1 of 41



1. Executive Summary

The sponsor seeks approval of a new, subcutaneous formulation of depot medroxyprogesterone
acetate (DMPA-SC) for the indication of endometriosis-associated pain in women ° —

» —_ The recommended dose of DMPA-SC is 104 mg administered
by subcutaneous (SC) injection into the anterior thigh or abdomen, once every 3 months.

Medroxyprogesterone acetate (MPA)isa synthetlc analog of 17d- hydrOxyprogesterone MPA
has been marketed for many years as oral (Provera® Tablets) and 1ntramuscular injection
formulations (Depo-Provera Contraceptive Injection and Depo—Provera Sterile Aqueous
Susgpension). Provera® is indicated for the treatment of secondary amenorrhea, for abnormal
uterine bleeding due to hormone imbalance, and for the prevention of endometrial hyperplasm in
non-hysterectomized postmenopausal women taking conjugated estrogen. Depo-Provera®
Contraceptive Injection (DMPA-IM} is approved for use as a contraceptive in the U.S. (NDA 20-
246, approved in 1992). It is to be administered by a healthcare professional ata smgle dose of
150 mg intramuscularly every 3 months in the gluteal or deltoid muscle. Depo-Provera® Sterile
Aqueous Suspension (400 mg/mL) is indicated for the adjunctive and palliative treatment of
endometrial or renal cell carcinoma. To present, no formulation of MPA is approved for the
management of endometriosis-associated pain in the United States. Currently approved drugs for
endometriosis are danazol and gonadotropin-releasing hormone against, such as leuprolide,
nafarelin and goserelin.

The endometriosis studies are supported by 3 Phase 1/2 clinical pharmacology studies (Studies
265, 271, and 272), which were originally submitted in support of the contraceptive program
(NDA 21-583, ‘approvable’ action on August 2, 2004). These single dose studies were
conducted to characterize the pharmacokinetics (PK) and pharmacodynamics (PD) of MPA. The
to-be-marketed formulation was used in the Phase 1/2 and clinical studies except in a dose-
finding study (Study 265). In addition to these studies, the sponsor submitted the multiple-dose
PK data (Study 267 BMD). This was a 2-year study to compare the effects of DMPA-SC with
those of DMPA-IM on bone mineral density (BMD) in women who received treatment with
DMPA-SC or DMPA-IM every 3 months. The MPA data after multiple doses of DMPA-SC
were obtained in a subset of study subjects.

1.1 Recommendation

The Office of Clinical Pharmacology and Biopharmaceutics/Division of Pharmaceutical
Evatuation I {(QCPB/DPE-II) has reviewed NDA 21-584 submitted on December 18, 2003. The
overall Human Phammacokinetic Section is acceprable. Labeling comments outlined 1n the
labeling section should be conveyed to the sponsor. An addendum will be added to this review
when agreement on labeling is reached.

1.2 Phase IV Commitments

None.

On July 15, 2004, the sponsor had agreed to undertake an in-vitro metabolism study as a Phase [V
commjtn?ent for NDA 21-583. The sponsor submitted additional review of literature pertaining
to potential effect of drug inducers on MPA following SC ugection to address this issue. The

sponsor provided the literature data to suggest that CYP3 A4 appears to be one of the metabolic
pathways of MPA. In addition, the sponsor provided documentation to support that the induction
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of MPA is more likely with oral administration and less likely with SC administration. We agree
with this scientific basis and this justification satisfies the Phase IV commitment and no further
studies are recommmended (teleconference minutes dated September 22, 2004).

1.3 Summary of CPB Findings

The PK and PD of MPA were characterized in women of reproductive age following a single
dose of DMPA-SC in 3 Phase 1/2 studies. These studies included dose-range Study 265 with
ovulation suppression as the primary endpoint, PK/PD Study 271 in Asian women, and return of
ovulatory function in Study 272. In addition, the potential effects of body mass index (BMI),
race/ethnicity, and the SC injection sites (anterior thigh vs. abdomen) on the PK/PD profiles of
MPA were evaluated. Subgroup analyses for primary efficacy endpoints based on age, race, or
body weight did not suggest any differential responsiveness within these groups.

Following a single SC administration of DMPA-SC, considerable inter-subject variability in

MPA concentrations was apparent. Serum MPA concentrations peaked approximately 9 days

(range, 2 — 80 days) after dosing. The mean MPA Cy,, was approximately 1.56 ng/mL (range,
- ng/mL) with a mean apparent terminal t,, of 43 days. The mean trough MPA

concentration of 0.402 ng/mL (range, — ng/mL) was cbserved at 91 days.
Cnm Tnmx C9| .'\UC(].Q AlUCh 14
{ng/ml.) {day} {ngrml.) {ng-day ml.) (nn-davmi ) (day}
Mcan [1.56 8.8 0.402 66.08 TEKY] 43
Min ¢ ] 2u - 20,63 3136 16
Mux / S| Ve 139.79 fn2.20 114

Multiple-Dose PK

No unexpected accumulation of MPA was observed following multiple SC injections. Mean
(SD) MPA trough concentrations were 0.67 (0.36) ng/mL (n=157) and 0.79 (0.36) ng/mL
(n=144) at 6 and 12 months, respectively. The R value {accumulation constant) calculated from a
mean K value of 0.0195 days” and a dosing interval of 90 days was 1.21. The observed
accumulation based upon the ratio of the trough concentrations observed at 6 months from the
main protocol dataset (0.67 ng/mL, n=157) and after the single dose administration (0.40 ng/mL,
n=42) was 1.68. The observed and calculated accumulation estimates were similar given the
observed variability in the parameters and the limitations of a cross-study comparison.

Linearity

Following a single SC administration of doses ranging from 50 to 150 g, the AUC and Cyyn (Co
day) increased with increasing doses of DMPA, but there was large overlap across dose levels
(Study 265). There was no evidence of nonlinearity in the PK profile of MPA over the dose
range of 50 to 150 mg after SC administration of DMPA-IM formulation. Serum MPA
concentrations at Day 91 increased in a dose proportional manner but C,,,., did not appear to
increase proportionally with increasing doses of DMPA-IM given subcutaneously. The AUC
data were suggestive of dose linearity (r=0.6851, p=0.0001). The dose-normatized AUC and Ciax
were statistically different among treatments.
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Race

Race had no significant effect on the PK of MPA afier DMPA-SC administration. Following a
single SC administration of DMPA-SC, there were no statistically significant differences in the
PK parameter estimates for MPA among the subgroups with the exception of ty.. The tm
appeared to be longer in black women. The proposed SC dosing regimen was effective in
suppressing ovulation, thereby providing adequate coverage in women regardless of their race.
Progesterone concentrations were suppressed in 23 of 24 Asian women for at least 112 days after
the SC dosing. In addition, a single dose of DMPA-SC effectively suppressed ovulation for 13 +
1 weeks in all evaluable subjects (Study 272}

Injection Site

The location of SC injection site {anterior leg or abdomen) did not appear to affect the overall PK
profile of MPA. There were no statistically significant differences in MPA parameter estimates
obtained for the 2 injection sites, except for Crax. The Cpa, was higher in women receiving the
injection in the anterior leg relative to the abdomen. MPA trough concentrations were similar.

BM1I

MPA concentrations had tendency to be lower in women with BM1>38 kg/mz, but trough
concentrations {Cy) remained > 0.2 ng/mL. The total MPA exposure (AUC;y) was lower in obese
subjects (>38 kg/m’), than healthy or overweight subjects after a single DMPA-SC administration.
Although no statistically significant difference was observed in MPA concentrations on day 91
among different BMI categories, MPA trough concentrations tended to be lower in obese subjects
with a higher BMI (> 38 kg/m").

2, Question-Based Review

2.1 General Attributes

What are the highlights of the chemistry and physical-chemical properties of the drug
substance, and the formulation of the drug product?

Physico-chemical properties
¢ Structural formula:

o IUPAC Name: 17-hydroxy-6o-methylpregn-4-ene-3,20-dione ! 7-acetate
e Molecular Weight: 386.53

e Molecular Formula: C..Hy0,

¢ Chemical Name: 1 7-alpha-acetoxy-6-alpha-methylprogesterone
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Description Madroxyprogesternne Acetate otours as a white or almost white,
powder
pKa N/A
pH MNEA
Opticat Rotation +45 to +51 degrees
Agueous Solublity Madroxypropesterone acatate is praciicaily insolubte it water
Non-aqueous Sofuhility Medroxyprogesterone acetale is freely soluble in chloroform,
saluble in acetone and dicxane, sparingty soluble in aleohsl and
in mathanol, and siightly soluble us ether
Maiting Ran, ompositicn | 205°C 10 208°C
Solid-State Forms [
R - r;/ / o
[Hygroscopicity ! .

Drug Formulation

The DMPA-SC formulation is similar to the marketed Depo-Provera® IM contraceptive
formulations (DMPA-IM) except for a new excipients have been added in the DMPA-SC
formulations (i.e., methionine, phospliate- — _, povidone) (see General Biopharmaceutics).
Since the active ingredient, MPA, is insoluble in water, both the marketed DMPA-1M and the
new DMPA-SC formulations are formulated as a sterile aqueous suspension,

Throughout the DMPA-SC development, only one formulation {104 mg/0.65 mi per injection)
was used in all clinical trials. The one exception was the first, dose-finding Study 265. The
formulations used in Study 265 were the marketed DMPA-IM products (Depo-Provera Sterile
Aqueous Suspension, 400 mg/mL, and Depo-Provera Contraceptive Injection, 150 mg/mL),
diluted with sterile saline to achieve appropriate dose levels for SC administration at a constant
volume. The sponsor did not conduct a bridging study to link these two formulations.

What is the proposed mechanism of action?

DMPA-SC, when administered subcutaneously at 104 mg/0.65 mL to women every 3 months,
inhibits the secretion of gonadotropins, which in turn, prevents follicular maturation and
ovulation, decreases estrogen secretion, and results in endometrial thinning. This underlies the
primary therapeutic effect of DMPA-SC.

What are the proposed indication, dosage and route of ad ministration?

The proposed indication of DMPA-SC is management of endometriosis-associated pain  —
—_— L. The recommended dose of DMPA-SC is 104 mg
administered by subcutaneous injection into the anterior thigh or abdomen, once every 3 months.

2.2 General Clinical Pharmacology

What is the basis for selecting the respense endpoints, i.e., clinical or surrogate endpoints,
or biomarkers (aiso called pharmacodynamics, PD) and how are they measured in clinical
pharmacology and clinical studies?

DMPA-SC inhibits the secretion of gonadotropins, which in turn, prevents follicular maturation
and ovulation, decreases estrogen secretion, and results in endometrial thinning. This underlies
the primary therapeutic effect of DMPA-SC. Owulation suppresston followed by recurrence of
ovulation was monitored as evidenced through changes in serum progesterone, estradiol, LH and
FSH concentrations. Progesterone concentrations > 4.7 ng/mL were used as a threshold level for
occurrence of ovulation,
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The primary efficacy endpoint was patient response to treatment at 6 months with respect to 5
endometriosis sign/symptom categories: dysmenorrheal, (pelvic) induration, pelvic pain, pelvic
tenderness, and (if sexually active) dyspareunia. Each category was rated as none, mild,
moderate, or severe at baseline and all scheduled visits. For each category, a positive response
was defined as an improvement of at least 1 point in the score after 6 months of treatment refative
to baseline. In women with baseline scores for each of the 5 categories, a mean decrease of 4
points within the treatment groups after 6 months of treatment relative to baseline was considered
clinically meaningful.

Are the active moieties in the plasma (or other biological fluid) appropriately identified and
measured to assess pharmacokinetic parameters and exposure response relationships?

Blood samples for determination of MPA, progesterone, estradiol, LH and FSH were collected
after drug administration.

What are the characteristics of the exposure-response relationships (dose-response,
concentration-response) for efficacy?

Based on the clinical PK/PD data, a concentration-response relationship has been established for
MPA and the duration of ovulation suppression, as determined by serum progesterone hormone.
The established threshold for serum MPA concentrations ranges from 0.10 to 0.20 ng/mL., using
GC/MS analytical method (Rahimy MH ef al. Contraception 1999;60:209-14). The sponsor used
MPA trough concentrations (Cyy) and ovulation suppression as criteria for selecting the DMPA-
SC dose in the dose-finding study.

The proposed dose of 104mg/0.65ml. was determined based on a dose-finding study (Study 265)
evaluating the suppression of ovulation, and not on the suppression of estradiol. The 150-mg
dose was effective in suppressing ovulation for > 112 days but the individual MPA profiles
indicated that this dose was higher than needed. The 100-mg dose was effective in suppressing
ovulation for > 112 days. The observed ovulation suppression and PK results of the dose-finding
study suggest that 104 mg/0.65 mL would be an effective dose given SC every 3 months. No
threshold MPA concentration has been established for estradiol suppression, which is the likely
mechanism of mitigating symptoms of endometriosis. Study 265 evaluated estradtol
concentrations following administration of one of four doses of DMPA-SC ranging from 503-150
mg. Reduction in serum estradiol concentrations showed a dose-response, with mean
concentrations of 100-150 pg/ml, 50-100 pg/mt and 50 pg/ml following the 50 mg, 75-100 mg
and 150 mg dose of MPA, respectively.

Dose of 100-mg DMPA
» Progesterone concentrations were suppressed in 11 of 12 women for > 112 days.
e Ten of 12 subjects exhibited MP A trough concentrations (Cy;) > 0.2 ng/ml.. One woman
(Subject No. 26) showed a significant burst effect immediately after dosing, followed by a
rapid decline in serum MPA concentrations approaching = ng/mL by Day 49.
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What are the characteristics of drug absorption?

Table 1. Summary of MPA PK Parameters after a Single DMPA-SC Dose (n=42) (Study 272)

PK Parameter Mean | st |[meDian] min | max |

|AUCos1 {ng.day/mbL) [66.98 ]2490 |67.22
AUCougest) {ng.day/mL) [80.79 125.28 ]80.86
AUCo- (ng.day/mL) _ |92.84 [2346 |95.23

Cmax (ngiml) 1.56 0.67 1.49
tmax (day) 8.8 132 5.0
$112.z (day) 43.2 208 37.8
ClLet (ng/ml) 0402 {0147 [0.388

¢ Considerable inter-subject variability in MPA concentrations was apparent.

¢ Serum MPA concentrations peaked approximately 9 days after dosing.

e The mean MPA C,,,, was approximately 1.56 ng/mL with a mean apparent terminal t,, of
43 days.

Figure 1. Mean (SEM) Serum MPA Concentration-Time Profile after a Single Dose of DMPA-
SC (n=42) (Study 272)

0.5 —
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Effect of Injection Site

There were no statistically significant differences in MPA parameter estimates obtained for the 2
injection sites (abdomen vs. leg). The location of SC injection site (anterior leg or abdomen) did not
appear to affect the overall PK profile of MPA. In the Phase 3 studies (Studies 268 and 270),
DMPA-SC was administered into the anterior thigh or abdominal wall. There were no differences in
efficacy.

Figure 2. MPA Concentration-Time Profile after a Single DMPA-SC Dose in Asian Women by
‘Injection Site (n=12) (Study 271)
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Table 2.

Summary Statistics of MPA PK Parameters after a Single DMPA-SC in Asian Women

by Injection Site (Study 271)

PK Abdomen Anterior thigh
Parameter {n=12) (n=12} ANCVA
Mean | Median| Range ian | Range p-vaiue
AUCo91 6003 {6593 | 1.2530
AUCo4msy 160.15  |66.01 / 0.2399
AUCO- 123.75 |84.02 l 0.6916
Cmax 0.943 0920 B 1.0019
Jtmax 219 |85 4 J.0615
Az 0.0100 {0.007 / 0.5489
1122 1037 |873 A 0.3642
Cst __lo470 0379 0412 0426 |0.4394
e There was no statistically significant difference in MPA parameter estimates obtained for
the 2 injection sites, except for Cpay.
o  The Cna was higher in women receiving the injection in the anterior leg relative to the

abdomen. This increase in mean C,,,, was primarily due to one subject.

Figure 3. Mean (SD) Serum MPA Concentration-Time Profile after the (A) 50-mg, (B) 75-mg,
(C) 100-mg, or (D) 150- mg DMPA Dose by Injection Site (Study 265)
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The location of SC injection site (anterior leg or abdomen) did not appear to affect the
overall PK profile of MPA.
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What are the characteristics of drug distribution?

Formal assessment of protein binding was not conducted during the DMPA-SC development
program. Published literature data indicate that plasma protein binding of MPA is about 86%.
MPA binding occurs primarily to serum albumin. No binding of MPA occurs with sex-hormone-
binding globulin (SHBG).

What are the characteristics of drug metabolism?

MPA is extensively metabolized in the liver by P450 enzymes. CYP3A4 appears to be one of the
metabolic pathways of MPA (Kobayashi et al, Clin Cancer Res 2000;6:3297-303). A number of
MPA metabolites (>10) have been identified in the plasma. The main routes of MPA metabolism
appear to be A ring and/or side-chain reduction, loss of the acetyl group, hydroxylation
preferentially in the 2-, 6-, and 21-positions, or a combination of these positions, resulting in
more than 10 metabolites. Hydroxylation in the 2-position can be followed by reduction of the 3-
keto group or by dehydration.

What are the characteristics of drug excretion?

MPA administered parenterally or orally is eliminated primarily via fecal excretion by the human.
Most MPA metabolites are excreted in the urine as glucuronide conjugates with only minor
amounts excreted as sulfates. No unchanged MPA is excreted in urine after oral administration of

MPA.

Based on PK parameters, what is the degree of linearity or nonlinearity in the dose-
concentration relationship?

Following a single SC administration of doses ranging from 50 to 150 mg, the AUC and Cp, (Cyy
4ay) increased with increasing doses of DMPA, but there was considerable overlap across dose
levels. There was no evidence of nonlinearity in the PK profile of MPA over the dose range of 50
to 150 mg after SC administration. Serum MPA concentrations at Day 91 increased in a dose
proportional manner but Cy,, did not appear to increase proportionally with the increasing doses
of DMPA given subcutaneously. The AUC data were suggestive of dose linearity (r=0.6851,
p=0.0001). The dose-normalized AUC and C,,, were statistically different among treatments.

Figure 4. Mean Serum MPA Concentration-Time Profiles after a Single SC Administration of
DMPA-IM Formulation (Study 265)

109

MPA Savui) Cotnantentons L)
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Table 3. Mean (SD) MPA Parameter Estimates after a Single SC Administration of DMPA-IM

Formulation (Study 265)

Treatment {mg MPA per 0.5 mt infection} ANOVA
Parameter 50 75 100 _1s¢ -valuet
AUC081 {ng day/mt) | 29.2 (6.23) 328 (8.29) 41.5(134) 533(164) | 0.0001
AUOo‘»(r_\g day/imi) | 37.7 {8 41} 43.2 (13.1) 54,0 (15.2) 79.3 (268} 0.0001
Cmax fg/ml ) 0.831(0.387) | 0.780(0.226) | 0.889(0.353) | 0.947 (0.277) ! 0.6179
Co1 (ngimt) 0.174 {0.0822) § 0.253(0.111) {0.332(0.137} | 0495 {0.215) | 0.0001
tmex (day) 6 (28) 18 (21) 21 {21) 2527} 0.8058
tiez {day) 1.4 (20.8} 31.8(18.2) 27.0(117) 37.3(18.9) G 6033
Dose Normakized+
AUCo-91 (ng dayrei) | 29.2 (6.23) 21.8(6.19 20.8 (6.69) 17.8 (5.46} 00003
AUCo- {ng dayimb} | 37.7 (8.41) 288 (8.76) 27.0(2.97) 264 (8.97) 0.0120
Crmax (ng/ml) 831 (0387 ]05200.151) | 0.445(0.177) | 0.316(0.092) | 0 0001
Ce1 (ng/mt) 174 (0.082) | 0.168 (0.074) | ©0.166 (0.069) | 0.165 (0.072) | G.9830
Source: Section 5.3.3.1.1. Table 2.

»  p-value for overall treatment differences by Analysis of Varance (ANOVA).
t Dose-normalized parameters 10 a 504mg dose

Figure 5. Relationship between (A) AUC.ing, (B} Ciax, 0r (C) Coy and SC Administration of
DMPA-IM Formulation (Study 265)
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How do the PK parameters change with time following chronic dosing?
No unexpected accumulation of MPA was observed following multiple SC injections. Trough
concentrations were collected at 6, 12 and 24 months for the subjects who participated in the

BMD substudy of protocol 267. Mean (SD) MPA trough concentrations were 0.67 (0.36) ng/mL
(n=157) and 0.79 (0.36) ng/mL (n=144) at 6 and 12 months, respectively.
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The R value (accumulation constant) calculated from a mean K value of 0.0195 days™ and a
dosing interval of 90 days was 1.21. The observed accumulation based upon the ratio of the
trough concentrations observed at 6 months from the larger main protocol dataset (0.67 ng/mL,
n=157) and after the single dose administration (0.40 ng/mL, n=42) equals 1.68. The observed
and calculated accumulation estimates are similar given the observed variability in the parameters
and the limitations of a cross-study comparison.

Table 4. Summary Statistics for MPA Concentrations by Timepoint

“Z7 Year - Within 1 Dosing intervals
S-Manth | 12Month — ek | aweek | 6Week | Bweek | foweek | iZwesn ] 24-Momth
N 8 [ 7 8 8 8 7 8 2
Wean 0.50411 006000 | 1.70171 146525 31563 | 1.00850 603686 094313 | 077300
Min 0.098 0.314 0.902 6,547 0.495 0.384 0.304 0,291 0.298
Max 118 261 2.36 225 234 1.70 1.38 i35 1 125
SO 0.34615_ | 0.72854 | 0.60469 0.62604 0526871 | 0.36086 0.96107 035677 | 067458

Figure 6. Mean Serum MPA Concentration-Time Profile after a Single Dose of DMPA-SC (A)
(Study 272) and a Single and Multiple Doses of DMPA-IM Given Every 3 Months (B) (Data
from NDA 20-246)
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What is the intersubject variability of PK parameters in volunteers, and what are the major
causes of variability?

There was considerable intersubject variability in MPA concentrations and the derived PK
parameters.

Table 5. Mean (SD) PK Parameters of MPA after a Single SC Administration of DMPA

Study Cmax fmax AUCo-91 AUCG~ Co1 1122
{Ref} {pg/mL) {day) {ng day/ml) { (ng-dayimLi) {ng/mt) {day}
265+ 0.90 21 415 54.0 0.332 27
{10} (.35} {21) {13.4) {15.9} {0.137} {12)
271 1.29 13 639 118 1 0.441 91
{113 (0.8} (23) (16.2) {18.4) {6177 (59)
272 1.56 9 66.9 928 0.402 43
{12 {0.67) (13} (24.9) {235) (0.147; 1)

Dose was 160 g per 0.5 mL

* The estimates obtained in the dose-finding Study 265 for Cpuy and AUC were lower by
about 30 % to 50 % compared with the estimates obtained in 2 other studies. The
apparent difference could be due to high inter-subject variability in MPA concentrations
and the derived PK parameters, changes in the formulations, or dilutional factor.
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e The t; estimate (~91 days) from Study 271 (a single SC administration of DMPA-SC in
Asian women) was several-fold greater than the estimate (~20 days) obtained in the dose-
finding study (Study 265). The difference in t,,, is likely because of high variability in
the estimate of the apparent terminal rate constant used in computing the t;;. In some
study subjects, the last 3 to 4 time points on the terminal log-linear region of the
concentration-time curves appeared flat, or occasionally with upward tendency, thus
making it difficult to obtain reasonable 2, estimates, using least-squares regression.

e It should be noted that Kinetica™ was used to determine PK parameters in Study 271
whereas CPAP (Clinical Pharmacokinetics Analysis Package) was used in the dose-
finding study (Study 265).

2.3 Intrinsic Factors

What intrinsic facters (age, race, body mass index, and organ dysfunction) influence
exposure and/or response and what is the impact of any differences in exposure on the
pharmacodynamics?

Subgroup analyses for primary efficacy endpoints based on age, race, or body weight did not
suggest any differential responsiveness within these groups.

Age

Safety and effectiveness of DMPA-SC in pediatric patients have not been established. Studies
involving DMPA-SC in geriatric women have not been conducted.

Race

The patient population in the clinical studies (Studies 268 and 270) was primarily white. In Study
268, the percentages of white and black were 90.4% and 7.4%, respectively. In Study 270, there
were 56% white, 2% black, 17.6% Asian/Pacific Islander, and 24% mixed/multiracial.

Following a single SC admunistration of DMPA-SC, there was no statistically significant
difference in the PK parameter estimates for MPA among the subgroups with the exception of
tmax. The tms, appeared to be longer in black subjects, as several subjects showed prolonged, flat
MPA profiles with no apparent C,,, concentration.

Since the proposed dosing regimen for DMPA-SC (104 mg/0.65 mL) utilized a reduced MPA
dose compared to DMPA-IM (150 mg/mL), and the DMPA-SC dose has been selected based on
dose-finding data in Caucasian women, a study was undertaken to evaluate the duration of
ovulatory suppression after a single dose of DMPA-SC in Asian women. The proposed SC
dosing regimen was effective in suppressing ovulation, thereby providing adequate coverage in
Asian women (Study 271). Progesterone concentrations were suppressed in 23 of 24 women for
at least 112 days after the SC dosing. In addition, a single dose of DMPA-SC effectively
suppressed ovulation for 13 £ 1 weeks in all evaluable subjects (white, black, Asian) regardless of
their race (Study 272).
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Figure 7. MPA Concentration-Time Profile after a Single DMPA-SC Dose in Asian Women
(n=24) (Study 271)

Mean (SD) Serum MPA Concentration-Time Prqﬂ!e

Maan (SD) MPA Serum Concentration {ng/mL)
i
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¢ MPA concentrations were sustained throughout the targeted dosing interval of 91 days
indicating that MPA absorption from the SC injection site was prolonged in these Asian
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120

Table 6. PK Parameters of MPA after a Single DMPA-SC Dose in Asian Women (Study 271)

!

/

/

AUCO Y1 $24] 631.893] 16.2443 659336
AUCON 24 64.163] 16.4195 {ili.(‘!lz“
AUCTOT |24} 118.135 | 67.1614 93.0457
CMAX 24 1298 | 0.6024 10550
TMAX 23 101251 231842 S.KXVJ{)i
(4 22 0.0 1 0.0066 00091 '
FHALY 23§ 9180641 5K.6432 76 5477 )
C 9l 2 0441] 0.1776 Q4090 !

[

e The mean (SD) MPA Cux \vzis‘l_<30 (0.60) ng/mL and the t.,,, was approximately 2
weeks after dosing (range, 1-91 days). .
e The mean (SD) t» was about 92 (59) days and highly variable (range, 21-261 days).

Table 7. Mean MPA PK Parameters by Ethnicity after DMPA-SC Dose (Study 271)

Chinese | Fifipino | Majayan | Thai Indian | ANOVA
PK Parameter {n=4) (n=2) {n=6) n=2) { (n=10) | p-value
AUCD-1 {ny.day/mi} 60.46 83.29 52.64 77.99 65.32 0.0968
AUCO-« {ng day.mL) 13522 | 13992 | 8205 {13275 | 119.67 | 08575
Crmax {ngimt ) 1.010 1,915 1171 1855 1294 0.4343
tmax {dayy 5.2 35.0 23 5.5 19.9 0.3465
{1022 (dayp) 130.4 839 71.8 732 93.9 06516
Cg1 ingimL) 0410 0.598 4.331 0.544 04638 03114

e There was no apparent difference in PK parameter estimates among the 5 Asian ethnic
subgroups.

¢ The AUC and Cy,, appeared to be greater in the Filipino women but the increase was due
primarily to one time point (Day 28) in the concentration-time data of Subject No.3.
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Table 8. MPA Pharmacokinetic Parameters by Race after DMPA-SC Administration (Study 272)

Pharmacokinetic Axian Black White ANOVA
Parameter (- 1) (n = 14) (N =27) p-value
AUCO-29 f 52 6 59 4 ) BGVY
(nmdayémL) H7 54 62 65 69 .58 O GG
AUCO-t(last)
(ng-day/mdl ) B80.14 75.88 83.36 0.8778
AUICO-w o7 52 86 75 95.83 0 5026
{ng-day/mL)
Cryiax {ng/imt) — 1.377 1.877 0.3201
tmax (day) 4.0 16.1 5.3 00334
rzx 00198 octel Q.0197 0.9792
tiz (cdBy) 36.0 427 438 QG 9138
Cu1 (ng/mi) . . ©.397 0.403 0.96892
St il SRS —

e There was no statistically significant difference in the PK parameter estimates for MPA
among the subgroups with the exception of t,,,. The t.,x appeared to be longer in black
subjects, as several subjects showed prolonged, flat MPA profiles with no apparent Ciax
level.

Body Mass Index (BMI)

There was no difference in efficacy by BMI in the Phase 3 clinical studies (Studies 268 and 270).
The mean BMI of subjects in Study 268 and Study 270 were 25.8+5.9 kg/m’ (range, 17.8 - 47.3)
and 23.6+3.9 kg/m’ (range, 16.1 — 35.0), respectively.

MPA concentrations had tendency to be lower in women with BMI >38 kg/m’, but trough
concentrations (Cy;) remained > 0.2 ng/mL. The total MPA exposure (AUC,,) was lower in obese
subjects (>38 kg/m?), than healthy or overweight subjects after a single DMPA-SC administration.
However, suppression of ovulation was maintained in obese subjects.

Table 9. MPA Pharmacokinetic Parameters by BMI after DMPA-SC Administration (Study 272)

BMI BMi

<25 |>25-30] >30 | ANOVA <28 |>28-38 | >38 |ANOVA
PK Parameter | (\_13) | (n=10) | (n=19)| p-value (=19} | (n=18) | (n=5) | p-value
AUCO-91 6850 | 7479 | 6183 | 04075 7155 6788 | 4633 | 0.1279
{ng-day/mL)
AUCO-t{last) ) " .
(ng-dayiml) 84.71 88.22 | 74.2t 0.2986 86.39 81.45 | 57.18 | 0.0671
AUCD-o0 99.31 98.06 | 8565 | 0.1877 99.30 9244 | 69.75 | 00389
ng-day/mL) i
Cmax (ng/mL) | 1.647 1765 | 1400 | 03305 1.735 1534 | o021 | 0.0082
tmax (day) 42 175 75 0.0424 a5 9.3 44 0.7354
W 00175 | 00233 | 00188 | 0.2595 0.0168 | 00201 | 0.0159 | 06363
ty2 (day) 46.9 35.6 44.8 0.4041 43.2 39.8 559 | 0.3189
Co1 {ng/ml.) 0445 | 0443 | 0251 0.1218 0.431 G411 | 0258 | 00618

e The BMI in the DMPA-SC group ranged from 18.2 to 46.7 kg/m’, with the majority in
the overweight/obese categories.

e The analysis used a BMI classification based on Dietary Guideline for Americans 2000
(healthy: BMI 18.5 — 25 kg/m’; overweight: BMI 25 — 30 kg/m’; obese: BMI>30 kg/m’)
and the BMI stratification used at the time of randomization: (1) BMI 18-28 kg/m”, (2)
BMI >28-38 kg/m’, and (3) BMI>38 kg/m’.

¢ Dietary Guideline for Americans: there were no significant differences in the MPA
parameter estimates of AUC, C,.,,, Az, and t;;; among the 3 BMI categories. The AUC,,,
was lower in subjects with a BMI >38 kg/m’.
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. Although no statistically significant difference was observed in MPA concentrations on
day 91 among different BMI categories, MPA trough concentrations tended to be lower
in obese subjects with a higher BMI (> 38 kg/m®).

Renal Impairment
No formal studies have evaluated the effect of renal disease on the PK of DMPA-SC.
Hepatic Impairment

No formal studies have evaluated the effect of hepatic disease on the disposition of DMPA-SC.
However, steroid hormones may be poorly metabolized in patients with severe liver dysfunction.

24 Extrinsic Factors

Drug-Drug Interactions

Formal assessments of drug-drug interactions involving DMPA-SC were not conducted.
Aminoglutethimide administered concomitantly with DMPA-SC may decrease the serum
concentrations of MPA thereby possibly decreasing the efficacy of DMPA-SC.

2.5 General Biopharmaceutics

DMPA-SC contains the active ingredient MPA. The preparation is presented as a pre-filled, single-
use glass syringe, which delivers 104 mg of MPA n 0.65 mL ~—

/

The drug substance, MPA, used in the DMPA-SC formulation is same as that used in the marketed
Depo-Provera IM, in terms of physical-chemical characteristics, specifications, synthetic route,
sterilization method, manufacturing and sterilization sites. The acceptance criteria of ——

/
/

Table 10. Formulation of the DMPA-SC pre-filled syringes

Namos of Ingredionts | Q ('5 9 F Roferonce to Quality
wiy Standards

Medroxyprogaesterone “ Active ingcedient UGS plug in house
Acetate (MPA) Standard

Othér ingtedioots: ]

Meltylparaben USPINE

Py rethuty / USPING

Sodium Chiodde Lge

Pol ytenes Giycol - USPANE
Polysorbate 80 USPINE
Moanobasic Sodiim f UsP

| Phosphate « 3 MO

Olbasic sogium UsP

Phosphate « 12 M0

Menhionire JER

Povidone. - UsP

Sodum Fydioxide o [+ pH adiustment” VEIEXE
Hydrachloric Acid

Water {or injection Qs 1o Solvent Use
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Table 11. Comparison of the to-be-marketed DMPA-SC and marketed DMPA-IM (used in Study
265) formulations

DMPA-IM DOPMA-SC
Substance (wiv) (wiv}

Drug
MPA [
Exciplents / J
Methylparaben /
Propyiparaben /
Sodium Chloride
P hylene Glycot i
Polysorbate 80
Monobasic Sodiun Phosphate «1 H;0
Dibasic Sodium Phosphate <12 1,0 -
Methionine - |
— N
Sodium Hydroxide or Hydrochloric Acid® Qs L
Water for Injection k QS

Dose I 150 mg MPA I 104 mg MPA
injection Volume 1 1mb i 0.65 mbL

> As necessary to obtain desired pH.

Abbreviations: QS=as needed: wiv=weight/volume ratio

The sponsor stated that a bridging study was not deemed necessary to link Study 265 findings with
the DMPA-SC database given minor differences between the formulations. All excipients present in
the marketed IM formulation are also present in the SC formulation although the quantities are
slightly different in some cases. This was to accommodate the increase in MPA concentration;
w/v) in comparison with the IM formulation '— , w/v). The methionine and phosphate _— were
added to the SC formulation te o T ’

What are the differences between the clinical and the to-be-marketed formulations?

The Phase 3 trials were performed with the to-be-marketed formulation and dose/volume of
administration.

2.6  Analytical

Human serum samples were quantitated for MPA using a sensitive and selective  —

- — -

—

This method was developed and validated
at This method was cross-validated for use of either plasma
or serum. All clinical studies in this application collected serum for quantitation of MPA.
Quantitation of E2, progesterone, LH, and FSH in serum was performed by — ——-

— 'sing an _—

o

Calibration standard responses were linear over the MPA range of —— Jag/mL using a
weighted (1/concentration’) linear, least squares regression. Results below the lower limit of
quantitation (LLOQ) were reported in the final data report as ‘BLQ’; the LLOQ equals —
ng/mL. No clinical sample responses exceeded the calibration range. Correlation coefficients
wereall > —  CV% were used to express the precision of the back-calculated CS. The eight
CS points had CVs that were =~ with mean accuracy between — Inter-day
accuracy and precision was further monitored by analysis of three MPA quality control (QC)
standards with target concentrations of - ng/mL. Inter-day precision for the three QC
standards was  — with assay accuracy from -
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The lower limit of quantitation for estradiol was — pg/mL. Inter-assay precisions were
S forthe = — og/mL QC standards, respectively. Mean accuracies
were —_ pg/mL AC standards, respectively.

The lower limit of quantitation for progesterone was — pg/ml.. Inter-assay precisions were

- QC standards, respectively. Mean
accuracies were

[—

3. Detailed Labeling Recommendations

CLINICAL PHARMACOLOGY
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4. Appendices

4.1 Individual Study Reviews

Study 272 “A Prospective, Evaluator-blinded, Randomized, Single-center Trial Comparing
Suppression of Owdlation, Duration of Ovulation Suppression, and Return of Ovulation
Following a Single Injection of DMPA-SC or DMPA-IM”

A prospective, evaluator-blinded, randomized, single-dose, single-center study was conducted in
68 healthy female subjects aged 18-40 to compare ovulation suppression, duration of ovulation
suppression, and return to ovulation following a single injection of either DMPA-SC or DMPA-
IM. The PK of MPA was determined in subjects enrolled in the DMPA-SC arm. Subjects with
confirmed ovulation were stratified by BMI and then randomized to either DMPA-SC (n=45) or
DMPA-IM (n=23) in an approximate 2:1 ratio into the DMPA-SC or DMPA-IM group,
respectively. Subjects received a treatment injection within 3 days of their menses.

The PK of MPA was determined from the 42 DMPA-SC subjects (39 clinically evaluable, 3
nonevaluable). Suppression followed by the recurrence of ovulation was monitored thereafter
through changes in serum and urine hormone levels and sonogram readings. The return to
ovulation was defined by a serum progesterone level > 4.7 ng/mL, or urinary levels of Pd-3-G
(pregnanediol-3-glucuronide) that were > 3 times its mean baseline level for at least 3 consecutive
samples. Subgroup analyses for selected endpoints were performed for race subgroups {white,
black, and Asian/Pacific Islander) and 3 BMI ranges (18-28 kg/m’, 28-38 kg/m” and >38 kg/m’).
No formal statistical analysis was planned for the PI) data generated in this study. The
relationship between PK parameters (e.g., Cq days) and suppression followed by resumption of
ovulation was explored by correlation analysis.

For the analyses of MPA, progesterone, E;, LH and FSH, blood samples were collected at the
following times: Day 0 (pre-dose), and on Days 1 (24 hr post-dose), 3,5, 7, 9, 11, 13, 15, 19, 23,
27,34, 41, 48, 55, 62, 69, 76, 79, 81, 83, 85, 89, 91, 93, 97, 101, 105, 112, 119, 126, 133, and
140.

The mean age of 39 subjects (25 white, 13 black, and 1 Asian) in the DMPA-SC group was 33.8
+ 5.5 (range, 21 — 40), and the mean BMI was 28.7 + 6.3 {range, 18.2 — 46).

Table 12. MPA Pharmacokinetic Parameters after DMPA-SC Administration (n=42)

Pharmacokinetic |
Parameter MEAN ST MEDLAR T VN MAX
+ —

AUGD-91 (ngrday/ml} | 6598 24 90 67 22

oy s0.76 | 2528 | 8086 |

AUCO-= (ng-day’mL} | 9264 | 23 46 g52a |

Eﬂ\ax {ngfml) 1.56 067 149 /
tmax (day) as 132 50

1 . . ... .]00195/ 00083 | G018

1nz (day) 432 208 378 5 /
Cu (ngiml) 0.402 | 0147 0 383

N = 42 subiects
e All individual MPA profiles demonstrated serum concentrations > 0.2 ng/mi by 24 hour

and were sustained throughout the targeted dosing intervals of 13 £ 1 wecks in all but 2
subjects.

Page 21 of 41



¢ Considerably inter-subject variability in MPA concentrations was apparent. Serum MPA
concentrations peaked approximately 9 days after dosing.

e The mean MPA C,.., was about 1.56 ng/mL with a mean apparent terminal t,» of 43
days.

Figure 8. Mean Serum MPA Conceniration-Time Profile afier (A) DMPA-SC and (B) DMPA-
IM Administration (Data from NDA 20-246)

(A) DMPA-SC (n=42) (B) DMPA-IM (n=9)
- 1.3
FR TERRR
E M
- Ee
g
C':_: (L
5 .1}
Z? " . B e sl
= 13 zla c-].> alﬁ |l-: iif- ! %{‘ "‘.Jl-'“-f
Time (Days) 11__,_,__:_,__,,_:,_3 h " *

Table 13. MPA Pharmacokinetic Parameters by Race after DMPA-SC Administration

Fharmacokinetic | Asian Black Whita ANQVA
Paramaeter (n =1} feom 14) | (n=27) | p-value
AUCO-B1 57 5a 52 65 Ao on 0.6609
ny L) - -
AUCO-t{lasl) . s
rgeloyionl) 80 14 7588 sams | Obrid
AL
trvgctimprraL) ar.s2 86 75 o5 83 0.5026
Croux (ngfml) -— 1377 877 0.3201
trivax {day) 4.0 16 1 53 ©.0384
e o 0198 GOo191 (el a3 2-rg G 9792
tyz (Y 350 e 438 G 9138
Cot (ngrml) — 0 397 O 403 0.9692

e There was no statistically significant difference in the PK parameter estimates for MPA
among the subgroups with the exception of t,,,. The t,., appeared to be longer in black
subjects, as several subjects showed prolonged, flat MPA profiles with no apparent Cp,,
level.

Table 14. MPA Pharmacokinetic Parameters by BMI after DMPA-SC Administration

Bl BWI

528 |»28-30 | »36 | ANOVA s28 1380 238 [ANOVA

PK Paramet
Aramelar | e=13) | (=10} | {u=19}| pvahue {n=19) | =18} | {n=8) | p-vaiue

ALKCO91 e o a
[ i LJ b8 S0 LR, ] G183 o a2y Ilas 47 o & LY Qg
ALCD{Tasty

TN “wa T 024 b6 39 Br 42 5ris b ooely
WLM »
: UCO 1 "N woy 8585 (R4 brd ¥§ 20 W2 Ak HE TS 1 OUEY
Cmexingimi) | 1947 | 126 | veee | oxos 1798 | vEm e | ooesr
trax (day; £F L 75 00424 { X L3 (2] H73064
3 oos | 0w | soas ] 029 00196 | 00201 ] nowe | oea
Lia {day) 1 ne 48 | pana: 433 T 5% | 01w
Cul {ngimi Y Oaasi § Da4s3 | 8381 { Cahid 0431 O£ | 9299 | L061F

¢ The BMI in the DMPA-SC group ranged from 18.2 to 46.7 kg/nt’, with the majority in
the overweight/obese categories.

s The analysis used a BMI classification based on Dietary Guideline for Americans 2000
(healthy: BMI 18.5 - 25 kg/m’; overweight: BMI 25 — 30 kg/m?; obese: BMI>30 kg/m®)
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and the BMI stratification used at the time of randomization: (1) BMI 18-28 kg/m’, (2)
BMI >28-38 kg/m’, and (3) BMI>38 kg/m’.

s Dietary Guideline for Americans: there were no significant differences in the MPA
parameter estimates of AUC, Cuur, 2, and t,; among the 3 BMI categories.

¢ There were no significant differences in the parameter estimates of AUCsy, AUC 0, Crax,
2z, and t,» among BMI categories used at the time of randomization. The AUC;,rwas
fower in subjects with a BMI >38 kg/m’.

« Although no statistically significant difference was observed in MPA concentrations on
day 91 among different BMI categories, MPA trough concentrations tended to be lower
in obese subjects with a higher BMI (> 38 kg/m’).

A single dose of DMPA-SC effectively suppressed ovulation for 13 + | weeks in all evaluable
subjects, regardless of race and body weight. The earliest return to ovulation was 15 weeks and
the median return was 30 weeks, as measured by a serum progesterone level 4.7 ng/mL. By the
end of | year, the cumulative rate of return to ovulation was 97.4% (38/39) in the DMPA-SC
group. By the end of 1-year, the cumulative rate of return to ovulation was 97.4% after DMPA-
SC administration.

PK/PD Correlation

Figure 9. Individual Subject MPA Concentration at Day 91 (Cy) vs. Return of Ovulation Based
on Serum Progesterone in the DMPA-SC Group

=y — . T e e

Ruetun of Ovoelation (Das &) Basesd an Progosterone

s The correlation coefficient was 0.035 and the coefficient of determination was 0.0012.
The low coefficient of determination indicates that the Cs; parameter is not predictive of
the return of ovulation following DMPA-SC administration.

Figure 10. Time to Return of Ovulation Based on Progesterone Concentrations (> 4.7 ng/ml.} in
Evaluable Subjects
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The cumulative rate of ovulation at the end of 12 months post-injection in evaluable subjects was
97.4 % (38/39) in the DMPA-SC group. The median time of return to ovulation, based on
progesterone concentrations > 4.7 ng/mL in evaluable subjects, was 212 days for the DMPA-SC
group by Kaplan-Meier analysis.

Study 265 “MPA Injectable Sterile Suspension: A PK and PD Study afier Single SC
Administration of 50-mg, 75-mg, 100-mg, or 150-mg Dose in Women with Menstrual-ovulatory
Cycle”

A single center, open-label, randomized, single-dose (4 levels), outpatient, parallet group, PK/PD
study was conducted in 47 healthy women aged between 18 and 45 years to determine the PK and
PD of MPA after a single SC 0.5 mL injection of either a 50-mg, 75-mg, 100-mg, or 150-mg dose
level administered in the leg or in the abdomen.

Based on the observed ovulation suppression and PK results of the dose-finding study, it was
concluded that 100 mg per 0.5 mL suspension would be an effective contraceptive dose given SC
every 3 months. Since the SC formulation being developed for this protocol and for the Phase I11
program is 16% w/v (a concentration of 100 mg MPA per 0.625 mL}, the injection volume was
rounded to 0.65 mL for practical reasons, thus yielding a dose of 104-mg MPA per injection.

Objectives:

o To determine the dose-response (suppression of ovulation) relationship after a single SC
administration of 50mg, 75mg, 100mg, or 150mg MPA in women with confirmed
menstrual-ovulatory cycles

e To determine the PK of MPA after SC administration of 50-, 75-, 100-, and 150-mg
doses, comparison of two SC injection locations, and to explore possible relationships
between select PK parameters (eg, AUC, Cs;) and the PD response (suppression of
ovulation) at each dose level

* Toidentify a lowest MPA dese that effectively suppresses ovulation when administered
SC every 3 months, for further investigation of DMPA-SC in Phase I1! trials for
prevention of pregnancy, and the treatment of symptoms of endometriosis in women

Subjects were randomized to receive a single injection of a 50-mg, 75-mg, 100-mg, or 150-mg
dose of MPA in the leg (anterior) or the abdomen. Serum concentrations of progesterone, E;, LH
and FSH were monitored for 112 days for evidence of suppression followed by resumption of
ovulation. In women randomized into the 100-mg dose, vaginal ultrasounds were also performed
during the pretreatment and treatment phases to determine the status of follicular development.
Endometrial thickness was assessed in those women who underwent vaginal ultrasound.

The following marketed products were used to produce the subcutaneously administered 50-, 75-,
100-, and 150-mg MPA per 0.5-mL dose levels: Depo-Provera® Contraceptive Injection (150
mg/mL.), and Depo-Provera® Sterile Aqueous Suspension (400 mg/mL). The 50- and 75-mg
doses were prepated from Depo-Provera CI (150 mg/mL), while the 100- and 150-mg doses were
prepared from Depo-Provera SAS (400 mg/mL). Both Depo-Provera-IM products were diluted
with sterile saline to yield the appropriate dose levels for DMPA-SC administration. Blood
samples were collected at the following times to determine the concentrations of MPA,
progesterone, E,, LH and FSH: Day 0 (pre-dose), and on Days 1 (24 hrs post-dose), 3, 5, 7, 10,
12, 14,18, 21, 28, 35, 42, 49, 56, 63,70, 77, 84, 91, 98, 105, and 112
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Figure 11. (A) Mean Serum MPA Concentration-Time and (B) Log-Linear Mean Serum MPA
Concentration-Time Profiles after a Stngle DMPA Dose

A)

(B)

MEA heemm Cinernslons | agrinl.

gl

A Y

ul

Table 15. Mean (SD)} MPA Pharmacokinetic Parameters after a Single DMPA Dose

Trenlmwut™ ANOVY Tairwisc

Jucanmser A 1 S 1) patue | Conpurisont
AUC (ng day/iL} 3771850 1320054 405 9 79.2€269) UK ABC. U
AUCo1 {ng eyl ) 9.2 (6.23) 324 (9 29, {15134 533404 POGE AB.BC
Craan mpg/roil.} R {L3ET) U780 ) 226) HRG (0 353) 0947 §0 27Ty 8179 .

Tw (ngfmLy 174 (08225 CEEYCRIN B0 137; FCEE o AR, B
Lo (dty) 16 {28) %021y 2030y - S ™ TS
10z (dayh OETE) NEITE] 0T EEAYIIED R

ke Nenmalived§

AUC tnp dav/mL) EAXCE 2RB (K TA) 0T 264 (89T 0120 RETY
AUCo i (o <duyiml) 292 (.23 204 (619 20.8 (669) 17 B (5.46) HOGH BCL
Cmas {ag/nd.) (831 (0.387) 0520 @151 0,445 (0 i77) D ALG (1ER22) wI0l [Tl
Cot {ugfmily 0174 (US22) | 0169 (0OT38) | U166 (@.00871 | D165 (Q0TIE) [E -

* Tweatmeat A 50 mg MPA por 0.5 ml.
Treatmeat B 75 mg MPA por 6.5 mL
Tregttamt C: 106 siig MPA fu 0% L
Trestment £3: 15 mg MPA par 05 mil
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dillerestt from each ather (p>.05)
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Dwrse-nonwnlized paramerers 10 & Wrarg, kose

Serum MPA concentrations peaked approximately 2 to 3 weeks after dosing and
apparently independent of dose.

MPA concentrations were sustained throughout the targeted dosing interval of 91 days,
particularly at the higher dose levels, indicating that MPA absorption from the SC
injection site is prolonged.

The AUC and Criq (Co 4y increased with higher doses of DMPA, but there was
considerable overlap across dose levels.

Serum MPA concentrations at Day 91 increased in a dose proportional manner but Cra
did not appear to increase proportionally with the higher doses of DMPA given
subcutaneousty.

The t,; appeared to be independent of dose. The mean t,, estimated from plasma
concentrations 70-112 days post-dosing were highly variable, ranging from 27 to 37 days
for different dose groups. The dose-normalized AUC and C,., were statistically different
among treatments.
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Figure 12. Relationship between AUCq.int, Cmax, 0f Cs3 and DMPA Dose
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Figure 13. Mean (SD) Serum MPA Concentration-Time Profile after the (A) 50-mg, (B} 75-mg,
{C) 100-mg, or (D) 150- mg DMPA Dose by Injection Site
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(C) 100-mg (D) 150-mg
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o The location of SCrinjection site (anterior leg or abdomen} did not appear to affect the
overall PK profile of MPA.

Ovwulation Suppression and PK of MPA
¢  The higher the DMPA-SC dose, the magnitude and duration of estradiol suppression was
greater. Serum estradiol concentrations on average were 100-150 pg/mL, 50-100 pg/mL, or
about 50 pg/mL following the 50-, 75-/100-, or the 150mg dose, respectively.
¢ Circulating levels of estradiol observed during the 3 treatment months after the SC injection
of doses from 50 to 100 mg DMPA were comparable to those found in the early to mid-
follicular phase of the control cycle.

50-mg DMPA
*  Progesterone concentrations were suppressed in 8 of 11 women for > 112 days.

+ One woman (Subject No. 42) showed ovulatory progesterone levels — :g/mL) on Day 5
post-injection, too early for an actual ovulatory cycle. 1t appears that variation in the
menstrual cycle length of this subject may have led to inaccurate timing of the injection.

¢ In2 women (Subject No. 38 & 24), although progesterone concentrations increased to  —
ng/mL (Day 98)and — ng/mL {Day 112), respectively, the observed progesterone
concentrations did not reach ovulatory threshold. One woman (Subject No. 23) missed 2
consecutive visits from Day 70 through Day 91 with some indication of return to ovulation.

+  Seven of 11 subiects (64 %) had MPA trough concentrations befow 0.20 ng/mL.

75-mg DMPA
+ No ovulation (based on serum progesterone) occurred during the dosing interval of 91 days.

*  One woman ovulated {confirmed by progesterone levels >4.7 ng/mL) on Day 98 after the
SC injection. This ovulation is considered an efficacy failure as the actual
ovulation/lutenization (LH surge) has most likely occurred 1-2 weeks earlier (within the
dosing interval of 91 days).

» Five of 12 subjects (42 %) had trough serum MPA concentrations below .20 ng/mL on Day
91.

100-mg DMPA
¢ Progesterone concentrations were completely suppressed in 11 of 12 women for = 112 days.

¢ One woman (Subject No. 26) ovulated on Day 70 post-injection. This subject failed efficacy
clearly because of an unexpected pharmacokinetic profile. This subject was excluded from
the 100-mg dose for further PK/PD analysis.
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e Ten of 12 subjects exhibited MPA trough concentrations (Cs) = 0.2 ng/mL. One woman
(Subject No. 26) showed a significant burst effect immediately after dosing, followed by a
rapid decline in serum MPA concentrations approaching (.167 ng/mL by Day 49.

Figure 14. Composite of Individual Subject Serum MPA Concentration-Time Profiles after the 100-
mg DMPA Dose Including Subject 26
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150-mg DMPA
+  Serum progesterone concentrations were effectively suppressed in all 11 women completing

the 112 day time course.
¢  All women showed MPA C;, = 0.2 ng/mL.

Study 271 “A PK and PD Study afier a Single Administration of DMPA-SC (104 mg/0.65 mL) in
Asian Women with Menstrual-Ovulatory Cycles”

A single center, open-label, single-dose, outpatient, parallel-group study was conducted in 24
healthy Asian women (age, 18-40 years old, BMI, 18-28} with confirmed ovulation involving a
single SC dose administration of DMPA-SC within the first 5 days of the onset of menstrual
bleeding. The DMPA-SC suspension was administered in either the leg (anterior) or the
abdomen in a 1:1 ratio,

Objectives;

¢ To determine the duration of ovulation suppression in Asian wotnen after SC
administration of DMPA-SC with serum progesterone as the primary indicator of
ovulation

* To determine the PK of MPA afier SC administration of DMPA-SC

* Toevaluate the effect of SC injection location (anterior leg vs. abdomen) on the PK/PD
profiles

¢ To assess whether Asian ethnic groups exhibit major differences in PK/PD profile of
DMPA-SC

Suppression followed by recurrence of ovulation was monitored as evidenced through changes in
serum progesterone, E;, LH and FSH concentrations. Progesterone concentrations > 4.7 ng/mL
were used as a threshold level for occurrence of ovulation. An increase in serum concentrations
of E; = 150 pg/mL and of progesterone > 3 ng/mL were considered to be indicative of ovarian
follicular and luteal phase activity, respectively. No formal statistical analysis was planned for
the pharmacodynamic data generated in this study.

Page 28 of 41




Blood samplies for MPA, progesterone, Ez, LH and FSH were collected at the following times
after drug administration: Day 0 (prior to dosing), and on Days 1 (24 br post-dose), 3, 7, 10, 14,
18, 21, 28, 35, 42, 49, 56, 63, 70, 77, 84, 91, 98, 105 and 112.

Twenty-four women had a mean age of 33.8 (range, 23 — 40) years and a mean BMI of22.4
(range, 17.6 —27.2) kg/m’. There were 4 Chinese, 2 Filipino, 10 Indian, 6 Malayan and 2 Thai
women.

Figure 15. MPA Concentration-Time Profile after a Single DMPA-SC Dose in Asian Women
(n=24)
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MPA concentrations of = (.20 ng/mL were observed for > 91 days in 23 of 24 women
after SC administration of DMPA-5C.

e MPA concentrations were sustained throughout the targeted dosing interval of 91 days
indicating that MPA absorption from the SC injection site was prolonged in these Asian
WwomerL.

*

Table 16. PK Parameters of MPA after a Single DMPA-SC Dose in Astan Women

A_9l 63 8493 16.23 .

ARCON 24] 64.163] 16,4195 M,Ullj_l .
AUCTUT |24 ] L18.135] 67.16814 lJS.D—‘LS"J I

CMAX 24 JLIWR] v.6024 l,lﬁﬂ)l

™ax 24 13,125 | 221842 K¢ 810 4]

(4 2 Q011 ] 0.00606 X5 $Bl

THAL 1¥ 23| 91.B6d | SH.4432 7654737

(S5 1 23 G441 ] 01776 - 040 /

e The mean (SD) MPA C,, was 1.30 (0.60) ng/mL and the 1, was approximately 2
weeks after dosing (range, 1-91 days).
¢ The mean (SD) t;» was about 92 (59) days and lghly variable (range, 21-261 days).

Figure 16. MPA Concentration-Time Profife after a Single DMPA-SC Dose in Asian Women by
Injection Site (n=12)
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Table 17. PK Parameters of MPA after a Single DMPA-SC in Asian Women by Injection Site

e There was no statistically significant difference in MPA parameter estimates obtained for
the 2 injection sites, except for Crax. The Crax was higher in women receiving the
injection in the anterior leg relative to the abdomen.

Table 18. PK Parameter Summary Statistics by Injection Site

Abdomen
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Table 19. Concentration Summary by Injection Site
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Figure 17. MPA Concentration-Time Profile after a Single DMPA-SC in Asian Women by
Ethnicity
Mesn Serum MPA Concentration - Time Profile by Ethnicily
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»  One Filipino woman (Subject No. 3, leg injection site, 29 years old, BMI of 20) showed a

high serum MPA (~2 ng/mlL.) 28 days after dosing, likely an assay interference.

Table 20. PK Parameters of MPA after a Single DMPA-SC in Asian Women by Ethnicity

ALRT_YY 60 A6 K3.28% Zfﬁ‘lf!‘J TG HS.AL7 3 OUNTY
AUCON £0.555 B4, 158 528612 T8.497 65,522 N -().-(;JE
AUCTOTE L ¥5.220) | §79.92) Q.44 | 132747 | 1 19.674 (183747
TMAX 1.018) Luls 1.1712 1.655 1 294 ).434 30
TMAX 5.250 F5.000 2333 G500 149 9dcy .34654
(4 D0G7 0.00G QoL 0.019 u.aio 027906
THALF 130405 23912 TLR47D 732061 93993 6315y
C_91 0410 O.59R 0.3307 0.543 0468 3113
* The mean (SD) serum MPA concentrations af the expected time of the next injection

(Day 91) were 0.41 (0.08), 0.60 (0.23), 0.33 (0.18), 0.54 (0.15) and 0.47 (0.19) ng/mlL in
Chinese, Filipino, Malayan, Thai and Indian women, respectively,

The AUC and Cr.x appeared to be greater in the Filipino women but the increase was due
primarily to one time point (Day 28) in the concentration-time data of Subject No.3.
There was no significant difference in serurn MPA concentration data among § ethnic
subgroups, with the exception of one time point at Day 28.

Duratien of Ovulation Suppressicn

Progesterone concentrations were suppressed in 23 of 24 women for at least 112 days
after the SC dosing.

One Filipino woman (Subject No. 3, leg injection site, 29 years old, BMI of 20} showed
an increase in serum progesterone (~16 ng/ml.) 57 days after injection. The secondary
biomarkers of ovulation (E,, LH, FSH) as well as the MPA concentration-time profile
were not collectively in agreement with the progesterone data. None of these secondary
endpoints indicated occurrence of an ovulation in this woman, particularly the absence of
follicular activity. Her serum progesterone data revealed values <0.5 ng/mL on Day 50,
~16 ng/mL (the repeat assay confirmed the levels) on Day 57, and 0.57 ng/mL on Day
64. The sponsor states that based on their past experience with this type of study design,
ovulations have been observed during two consecutive weekly rises in serum
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progesterone when a weekly blood-sampling scheme is used. It is speculated that an
interference in the progesterone assay may have caused a high reading on Day 57.

Figure 18. Mean and Median Concentration-Time Profiles for Progesterone after a Single

DMPA-SC Dose in Asian Women
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Table 21. Return of Ovarian Function Following a Single Administration of DMPA-SC
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Table 22. Pharmacokinetics of MPA Following a Single SC administration of DMPA-SC in
Each Subject
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Study 267 BMD “Phase III Contraception Study of DMPA-SC in Women of Childbearing
Potential in the Americas: Substudy Comparing the Effects of DMPA-SC and DMPA-IM in
Subjects Scheduled for BMD and Hormone Measurements”

An evaluator-blinded, controlled, two-year study was conducted to compare the effects of
DMPA-SC with those of DMPA-IM on bone mineral density (BMD) in women who received
treatment with DMPA-SC or DMPA-IM every 3 months for 2 years. Anamendment was added
to the protocol in order to obtain MPA data after multiple doses of DMPA-SC in a subset of study
subjects. Six biood draws were collected in the 2™ year of the BMD substudy at selected centers
in Canada. The blood samples were drawn every 2 weeks beginning at Week 2 after a dose of
study medication in § subjects.

The trough concentrations of MPA from the post one-year dosing interval were compared to other
trough concentration data collected in these same subjects at 6, 12 and 24-months. Trough
concentrations were also collected at 6, 12 and 24-months for the rest of the subjects who
participated in the BMD substudy of protocol 267. An accumulation constant (R) was calculated
from single dose data to assess the approximate pharmacokinetic behavior of multiple DMPA-SC
injections using the following equation:

R i-eh
where K was the mean terminal rate constant and © was the dosing interval.
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Table 23, Listing of 8 Subjects and MPA C,;, Concentrations by Timepoint

Z™ Year - Within 1 Dosing Intervale
Subject :‘m '(’;‘m‘;‘ 7 Week A Week | E Week I s Week ' 10 Week | 12 Week 2{::;"‘_';'
{ngimi} {ngimL} {ngimt) | (ng/mi} | (ngimL) {rg/mL}
7312
2364
2382
7383
7358
2413
2433
2450
Table 24. Summary Statistics for MPA Concentrations by Timepoint
2™ Year - Within 1 Dosing intervals
S-Momh | 12Month | ook | AWesk | GWeek ] SWeek | taWeex | i3weex | 24 Month
[ 8 a 7 B B ) 7 & 2
WMean | O604i] | 086900 | 170171 | 148595 | 131563 | 100860 | 0Waeo6 | 094313 | D.77300
Min / 73 /
Max
) 034615 | 072654 | 060460 | 050604 | 050871 | 038986 | 036107 | 035677 | 067458

Serum MPA concentrations indicate that steady state was achieved over the 6-month to
24-month sample collection period in these § subjects. No unexpected accumulation of
MPA was observed following multiple SC injections.

Trough concentrations were collected at 6, 12 and 24 months for the rest of the subjects
who participated in the BMD substudy of protocol 267. Mean (SD) MPA trough
concentrations at 6 months were (.67 (0.36) ng/mL {n=157) and at 12 months were (.79
{0.36) ng/mL (n=144).

Table 25. Analysis of MPA Concentration Based on Subject and Timepoint

Week 12 of ANOVA
§-Month 2-Mamth Year 2 Intervals 24-Manth P-Value
Mean MPA Concenbration 0.58411 £ SE900 .84313 0.77300 0.0949

*Subjects had 6 bi-weekly MPA concentrations drawn during one dosing interval in the 2™ year of the study.
No statistical significance was observed between the mean MPA trough concentrations

after 6 months.

Figure 19. Mean (SD) MPA Concentrations at 6 Months, 12 Months and 24 Months (trough
values) and at Bi-Weekly Intervals in the Second Year of Dosing Administration
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The R value calculated from a mean K value of 0.0195 days™ and a dosing interval of 90 days
was 1.21. The observed accumulation based upon the ratio of the trough concentrations observed
at 6 months from the larger main protocol dataset (0.67 ng/mL, n=157) and after the single dose
admunistration (0.40 ng/mL, n=42) equals 1.68. The observed and calcutated accumulation
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estimates are approximately the same given the observed variability in the parameters and the
limitations of a cross-study comparison.

“DMPA-IM (NDA 20,246), originally reviewed by Dr. Ron Kavanagh dated January 8, 2001

The PK of MPA following the 1* and the 8" doses of DMPA-IM were evaluated in 9 healthy
Caucasian female subjects {mean age, 30+8 years old, range 21-44) with a history of regular
menses (28 + 5 days). Blood samples were obtained prior to I* and 8" doses and on Days 3, 5, 8,
10,12, 15,17, 19, 22, 29,36, 43, 50, 57, 64, 71, 78, and 85 (Week 0, Day 1 and Week 84, Day
1}. The site of injection was not mentioned or specified in the protocol. Serum sampies were
quantitated for MPA using GC-MS method.

Figure 20. Mean (SD) Serum Concentration-Time Profile of MPA Following the 1¥ or the 8" IM
injection of DPMA-IM (n=9)
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Table 26. Mean (SD) PK Parameters of MPA. Following the 1™ or the 8" IM Administration of
DMPA-IM

Daosas Analysis

Parameters Fitst Erghith Sign Rank

n=1%9 R P Value
Cmax (nganlL) 2.90 (1.131 487 (3.60) 0 G742
Trax (days) 7.22 (4.18) 12.88 (13.39) 0.3829
ALICopa o
(g, eyl ) 114.65 (19.58) 130 14 (23 68} C.0817
AUCq ..
ez dayinl ) 135 34 {18.47) ne
2z (days ) 0.933 (0.014) 0.033 (0 015) 0.7344
tiz (days) 26.71 (14.96) 26.02 (16.33) 06523
Ca days 0.478 (0.222) 0.446 (0.210) 1.0000

" indicates signiticant Jmferanca,

nc Nol xmpiited

* In a cross-study comparison, the mean values of C,, and AUC,;of MPA following a
single SC administration of DMPA-SC (NDA 21-583, Study No. 272) were about 46 %
and 31 % lower compared with a single IM administration of DMPA-IM (NDA 20-246),
respectively.
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Table 27. Dose 8/Dose 1 Ratio (ss/sd) Estimates for the AUC and Ciyax of MPA Following

Administration of DMPA-IM.

Dose Accumulatian fLinaarity
Chmaxasisd AUCss/sd O-84 AUC assisd O-—

rMaan 1681 1.24 104
hedian o2 1.16 1.01
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Office of Clinical Pharmacology and Biopharmaceutics

New Drug Application Filing and Review Form

General Information About the Submission

Information Information
NDA Number 21-584 Brand Name Pending
OCPB Division (I, IL III) BPE I Generic Name Medroxyprogesterone acetate
injectable suspension
Medical Division DRUDP Drug Class Progestin
OCPB Reviewer Myong-Jin Kim Indication(s} Management of endo metriosis-

assoclaled pain

OCPB Team Leader

Ameeta Parekh -

Dosage Form

Depot Subcutanecus Infection

Dosing Regimen

164 mg/0.65 mL.

Date of Submission December 18, 03 Route of Adminisiration Subcutaneous Injection
Estimated Due Date of OCPB Review Sponsor Pfizer
PDUFA Due Date Ociober 18, 04 Priority Classification Standard

Division Due Date October 1,04

Clin. Pharm. and Biopharm. Information

“X"” if included
at filing

Number of
studies
submitted

Number of
studies
reviewed

Critical Comments if any

STUDY TYPE

Table of Contents present and
sufficient to locate reports, tables, data, | X
etc.

Tabular Listing of Ali Human Studies X

HPK Summary X

Labeling X

Reference Bicanalytical and Analytical X
Methods

I._Clinical Pharmacology

Mass balance:

Isozyme characterization:

Blood/plasma ratio:

Plasma protein binding:

Pharmacokinetics {e.q., Phase |} -

Healthy Volunteers-

single dose; | 1 1 1

muitiple dose:

Patients-

single dose:

multiple dose:

Dose proportionality -

fasting / non-fasting single dose: | 1 1 1

fasting / non-fasting multiple dose:

Drug-drug interaction studies -

In-vivo effects on primary drug:

in-vivo effects of pimary drug:

In-vitro:

Subpopulation studies -

ethnicity:

gender:

pediatrics:

geriatrics:

renal impairment:

hepatic impairment:

PD:

Phase 2;

Phase 3:

PK/PD:

Phase 1 andfor 2, proof of concept: | 3 K 3

Phase 3 clinical frial:

Population Analyses -
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Data rich:

Data sparse:

|l. Biopharmaceutics

Absolute bicavailability:

Relative bioavailability -

solution as reference:

altemate formulation as reference:

Bioequivalence studies -

traditional design; single / multi dose:

replicate design; single / multi dose:

Food-drug interaction studies:

Dissclution:

(IVIVC):

Bio-wavier request based on BCS

BCS class

1ll._Cther CPB Studies

Genotypeiphenotype studies:

Chronopharmacokinefics

Pediatric development plan

Literature References 14
Total Number of Studies
Filability and QBR commenis
Kityes | Comments
Application fllable ? X Reasons 11 he apphicatest 1< pot tilable {or i atachment if applicable

For example. s chneayd formutatien U same as te to-be-marketed oie?

Comments sent to flrm ?

Comments have Beei sent (o fiom for atachmant ielsdedy TRA letter dite
apphiable

QBR guestions (key issues to be
considered)

-SD, MD PK/PD of DMPA-SC

-Accumulation of MPA following MD administratien
-Effect of injection site (anterior thigh vs. abdomen)
-Effect of race

-Effect of body weight

-Dose finding study with Depo-Provera IM formulation

Other comments or information not
inciuded above

Primary reviewer Signature and Date

Myong-Jin Kim, PharmD.

Secondary reviewer Signature and Date

Ameeta Parekh, PhD.

CC:NDA 21-584, HFD-850 (1.. Lesko, 8. Huang), HFD-580 (L. Soule, 8. Monroe), [TFD-870 (A. Parekh, I1.

Malinowski, J. Hunt), CDR (B. Murphy)

CP&B Briefing attendees on October 1, 2004: §. Hunt, $. Ortiz, A. Parekh. and .. Soule.
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Filing Memo

Clinical Pharmacology and Biopharmaceutics Review

NDA: 21-584
Compound: Medroxyprogesterone Acetate Injectable Suspension
Sponsor: Pfizer Inc.
Date: February 2, 2004
Reviewer: Myong-Jin Kim
Background:
The sponsor seeks approval of a new, subcutaneous formulation of depot medroxyprogesterone
acetate (DMPA) for the indication of endometriosis-associated pain in women —_—
h ’ _— The recommended dose of DMPA-SC is 104 mg administered

by subcutaneous (SC) injection 1nto the anterior thigh or abdomen, once every 3 months. The
preparation is presented as a pre-filled, single-use glass syninge, which delivers 104 mg of MPA
in 0.65 mi.. When administered to women every 3 months, it is proposed to inhibit the secretion
of gonadotroping, which in turn, prevents follicular maturation and ovulation, decreases estrogen
secretion, and results in endometrial thinning.

Formulation:

OMPA-SC | Marketed DEPO-PROVERA® M

Medroxyprogesterone Acetate (MPA)

l
I
Methylparaben i
) /

Propylparaben

Sodium Chioride

Polyethylene Giycot

Polysorbate 80

Monobasic Sodium Phesphate « 1 HeC

Dibasic Sodium Phosphale » 12 H20 /
Methigaine /
Povidore 7

Sodium Hydroxide or Hydrochloric Acid

Water for Injection [GS1o™ — G5t~ -

The dose was determined in Phase /Il dose finding study performed with the currently marketed
Depo-Provera IM formulation given subcutaneously. The Phase 11l pivotal trials were performed
with the final formulation and dose/volume of administration.

PK parameters of MPA after a single SC injection of DMPA-SC in healthy women (n=42)

Coanax T Co1 fminy Al Al th
(ng/mbiy | (day) {ngrnly | (oe-dayviml) Eﬁ-da}e}m i} | (dayi
Mean [1.56 88 04012 $6.9% 22 84 43
Min
Max /7

Healthy Subject PK Studies:

¢ Study 265 (US Phase I/IT): MPA Injectable Sterile Suspension: A PK/PD open-label,
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randomized, single-dose, paraliel group study after single subcutaneous administration of
50mg, 75mg, 100mg or 150mg dose in women with menstrual ovulatory cycle (n=47,
Caucasians).

o The marketed products, Depo-Provera® Contraceptive Injection (150 mg
MPA/mL) and Depo-Provera® Sterite Aqueous Suspension (400 mg MPA/mL),
were used to produce the subcutaneously administered 50-, 75-, 100-, and 150-
mg MPA/).5 mL dose levels.

o Dose-propottionality, impact of SC injection sites (anterior leg vs. abdomen) on
PK/PD profiles.

o The sponsor stated that the relationship between the AUC or the Cyynand the SC
dose of MPA appeared to be linear but the mean Cy.x did not change
substantially with increasing dose.

o The sponsor concluded that the 100 mg/0.5 mL was an effective dose given SC
every 3 months. Since the SC formulation evaluated in the Phase 3 program was
16% wiv (a concentration of 100 mg MPA/(.625 ml.}, the injection volume of
0.65 mL vielding 104 mg MPA per injection was chosen,

e Study 271 (Singapore Phase I). A PK/PD single-dose, parallel-group study after a
single administration of DMPA-SC in Asian women (n=24) with menstrual-ovulatory
cycles

o The WHO study: an enhanced metabolism and/or clearance of MPA afier IM
administration of DMPA in Thai women; a faster return of ovarian function in
Thai women compared with women from other countries {Dose finding study
265 was done in Caucasian women).

o The duration of ovulation suppression after DMPA-SC and the PK of DMPA-SC
in Asian women were evaluated.

o The effect of DMPA-SC injection [ocation (anterior leg vs. abdomen) on the
PK/PD profiles (in the proposed label, no effect according to the sponsor) and
whether major Asian ethnic groups exhibit major differences in PK/PD profile of
DMPA-SC were evaluated (no effect according to the sponsor},

0 The Cy, was higher in women receiving the injection in the anterior leg relative
to the abdomen.

¢  Substudy 267: A study to determine return to ovulation and return to fertility after
discontinuation of DMPA-SC following multiple doses. (Phase iII 1-year contraception
study of DMPA-SC)
o Steady-state PK data following multiple dose administration.

Healthy Subject PD and PK/PD Study:;

¢ Study 272 (US Phase I/II): A prospective, evaluator-blinded, single-dose, randomized,
single-center trial comparing suppression of ovulation, duration of ovulation suppression,
and return of ovulation following a single injection of DMPA-SC (104 mg/0.65 mL) or
DMPA-IM (150 mg/mL} in 68 subjects (58 evaluable subjects: n=39 DMPA-SC, n=19
DMPA-IM). (The site of injection is not clearly stated)
o The pharmacokinetics of MPA were determined in subjects enrolted in the
DMPA-5C arm.
©  Subgroup analyses for race subgroups (70.7% white, 27.6% black, 1.7 %
Asian/Pacific Islander). T appeared to be longer in black subjects.
©  Subgroup analyses for 3 BMI ranges (18-28 kg/m’, >28-38 kg/m’, and >38
kg/mz). The AUC.ins was lower in obese subjects with BMT >38 kg/mz {in the
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proposed label, no dosage adjustment is necessary).

Review Issues:

1.

b2

o

Effect of injection site {anterior thigh vs. abdomen) (Studies 265 and 271).

a. The proposed label stated that MPA trough concentrations are similar for the two
injection locations (Cpyn at Day 91), suggesting that injection site does not
negatively affect contraceptive efficacy.

Effect of race (Studies 271 and 272)

a. The proposed label stated that there are no apparent differences in the PK and/or

PD of MPA after SC administration of DMPA-SC.
Effect of body weight (Study 272)

a. The proposed label stated that no dosage adjustment is necessary based on body
welght Three BMI groups were evaluated: <25 kg/m’, >25-30 kg/m’, and > 30
kg/m’.

b. Inthe Study 272, 3 BMI ranges were evaluated, 18-28 kg/m?, >28-38 kg/m’, and
>38 kg/m’.

Accumulation of MPA following MD administration of DMPA-SC.
Dose finding study with the Depo-Provera IM formulation.

The to-be-marketed formulation of DMPA-SC is the same as the clinical trial formulation.

Recommendation:

The Office of Clinical Pharmacology and Biopharmaceutics/Division of Pharmaceutical
Evaluation IT finds that the Human Pharmacokinetics and Bioavatilability section for NDA 21-584

is fileable.
Myong-Jin Kim, Pharm.D. Date
Ameeta Parekh, Ph.D., Tean Leader Date
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