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| Synopsis

LUNELLE™ Contgaception Injection, manufactured by Pharmacia and Upjohn Company as a sterile
! aqueotis suspensioh, is 2 combination of medroxyprogesterone acetate (a progesterone derivative, MPA,

| = mg/ml) and estradiol cypionate (an estradiol ester, E;C, — mg/ml). Each 0.5-ml injectable dose

| contains 25 mg MPA and 5 mg E;C. The product is intended for deep inffamuscular (IM) injection once

[ every 28 days for the prevention of pregnancy.

. ﬂDA 20874 was originally submitted {as CYCLO-PROVERA) on September 25, 1997 and was judged to

| benon-approvable (September 25, 1998 non-approval letter) based on inadequate information on safety

. and efficacy of this product. On April 15, 1999, the sponsor resubmitted the current studies and results in
; mesponse to the deficiencies outlined in the non-approval letter. Angelica Dorantes, Ph.D., reviewed the

' Clinical Pharmacology and Biopharmaceutics section of the original submission. She concluded that if

. there were no other safety, the application WAS approvable with certain Phase IV commitments (PK/PD
| studies and assay validation results, some of which have been submitted with this resubmission).

i The current resubmission has two studies with extensive PK information. The first independent study was
- designed to determine the PK of MPA and E, at steady state following 3 monthly injections of LUNELLE
- and also to evaluate whether a significant PK-PD relationship existed. The second study (a part of a larger
' clinical trial) was conducted to determine the effects of the site of injection and body mass index on the

" PK of MPA. : -

" ' Recommendation

. Based on the review, NDA 20-874 is acceptable from a Clinical Pharmacology and Biopharmaceutics
| perspective. A review of the PK data of this submission resulted in certain changes in the appropriate
. sections of the product label. The suggested changes are included in the section “Labeling Comments”,
! which have already bogn forwarded to the Medical Officer (and subsequently to the sponsor). '

. ,625 Dated 4[30]44
" Utyuba J Chiattejee, Ph.D., « 11

o Clinical Pharmacology and Bjopharmaceutics (OCPB)

Division of Pharmaceutical Evaluation

FT signed by Ameeta Parekh, Ph.D. (_.9_ Dated- 9/ 3 5/ 22

| ©C: NDA 20-874, HFD 870 (M. Chen, A. Parekh, DJ. Chanmjee). HFD-580 (D. Hixon, J. Mercier), CDR (B. Murphy for
I
.drugs).
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LUNELLE™ Contraception Injection, manufactured by Pharmacia and Upjohn Company as a
sterile aqueous suspension, is aeombmatml of medroxyprogesteronc acetate (a progesterone
derivative, MPA, —— and estradiol cypionate (an estradiol ester, EC, —__ . Each
0.5-ml injectable dose ooataam 25 mg MPA and 5 mg E;C. The product is intended for deep
intramuscular (IM) injection ence every 28 days. Pharmacologically, such’combination products
for oral contraception are designed so that, according to the sponsor, the progestin component
(MPA) suppresses ovulation by inhibition of the gonadotropins, while the estrogenic component
(E;C) maintains a regular menstrual bleeding pattern.

NDA 20874 was originally submiticd on September 25, 1997 and was judged to be non-
approvable (Sgptember 25, 1998 non-approval letter) based on inadequate information on safety
and efficacy of this product. On April 15, 1999, the sponsor resubmitted the current studies and

“results in response to the deficiencies outlined in the non-approval letter. The original

submission was reviewed by Angelica Dorantes, Ph.D., of OCPB (please refer to the review
dated July 1, 1998). In the review it was found that the submission relied heavily on referenced
articles, the studies for which did not provide much accuracy or validation information on the
analytical methods. At that time, some of the studies that have been currently submitted were
ongoing, and Dr. Dorantes had concluded that a final recommendation could be made on review
of those results. Based on the above findings, OCPB recommended that if there were no other
safety concems, the application WAS approvable with certain Phase IV commitments (PK/PD
studies and assay validation results, some of which have been submitted with this resubmission).
Few miodifications on the labeling were also recommended, which primarily addresses the
possible implications of higher exposure on the ‘time-to-return-to-ovulation’. Since this current
resubmission deals with jn.ﬂ a study each on pharmacokinetics (PK) and pharmacodynarmics
(PD), please refer to the review of NDA 20-874 by Angehca Dorantes for details of the original
submission (as in Appendix H).

Review of Human PK/Biopharmaceutics Studies ~

- Study I: Prolocal # M/S415/0006

Qbjectives:

There has not been much pharmacokinetic/pharmacodynamic information available on this
product in the human population. The objectives of this study were, 1) to characterize steady-
state pharmacokinetics of MPA and 178-E; (17-B—estradiol) after the third monthly injection of
LUNELLE, 2) to assess the retum of ovarian function (i.c., return of ovulation) in surgically
sterile females by measurement of serum progesterone concentrations, and 3) to determine effects
of LUNELLE on serum concentrations of androgens and sex hormone-binding globulin (SHBG).
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 Shudy Design: -

This was an open-label, multiple-dose study in 16 healthy (age 18 ~ 45 yrs), sargically sterile (via
tubal ligation) females (BMI 18 - 27). The study design consisted of a pretreatment period
(control cycle), a treatment period {3 x 28 days), and a follow-up period of 8 weeks (the follow-

~ up period was later extended 10 20 weeks via protocol amendment). During the control cycle,

serum progesterone concentrations were measured for 26-32 days to confirm the presence of a
normal menstrual cycle and ovulation. Subjects with confirmed ovulation réceived the study
drug every 28 days for 3 consecutive injections. Immediately after the third injection and
throughout the follow-up period, recurrence of ovulation was monitored as evidenced through
changes in scrum progesterone concentrations. ' :

During the tredjment phase of the study, each subject received the first injection (0.5 mi) of
LUNELLE within the first 5 days of the onset of menstrual bleeding. The second injection was
administered 28 days after the first dose. The third injection was admimistered 28 days after the
second dose. Prior to each dose, the sterile aqueous suspension of invstigational drug was

- vigorously shaken just before withdrawal into the syringe to ensure the dose was administered as

a uniform suspension of MPA: E2C. The injections (0.5-mL dose) were given into the gluteal
muscle (hip) using needle size ¢ ' . to ensure deep IM injection.

Each subject had blood drawn during Days 3-7 and on Days 12, 14, 18, 21, and 28 of the

- pretreatment control cycle. These samples were assayed for serum 17B-E; and progesterone to

confirm the occurrence of ovulation. Serum 178-E; levels >150 pg/ml and progesterone

~ concentrations 23 ng/mi are indicative of follicular and luteal activity, respectively. In this study,

ovilation was confirmed by serum progesterone concentrations >4.7 ng/ml {Aedo 1985). This
determination was to be made by averaging progesterone concentrations from samples collected
on Days 18 and 21 of the control cycle. Subjects with progesterone levels below this threshold
were not to be allowed to continuc to the treatment portion of the study.

Or: Days 1, 29, and 57 of the treatment phase, just prior to each dose of LUNELLE, blood were
collected for determination of trough levels of MPA, 178-E; and for pfbgesterone measurement.
Following the third dose, blood samples were drawn on Days 58 (24 hours post-dose), 60, 62, 64,

- 669,71, 75, 58, 85 and weekly thereafter through Day 141 for pharmacokinetic and

pharmacodynamic analyses.
Besults & Conclusions:

(i) Pharmacokinetics: Z

Please refer to the APPENDIX I for tables and figures. Relevant pharmacokinetic parameters are
summarized in Table I. Figure 1 A-B describes the mean plasma concentration time profile of
MPA and E, following the 3" monthly IM injection of LUNELLE,

Mean serum MPA concentrations peaked at 3.5 days (range, 1 to 10 days) after the third monthly
administration of LUNELLE. The average steady-state C,y,, for MPA was 1,254 pg/ml. MPA
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levels gradually declined thereafter with a mean t,; of 14.7 days, indicating that absorption from
the injection site is prolonged after IM administration of LUNELLE. The time for MPA
concentrations o fall below the LLOQ/ ___—— . after the third injection ranged from 63
to 84 days (the lmschedﬂbdmnmphngumepomt) The average trough (Cyiy, day 28)
concentrations of MPA for the three consecutive monthly injections ranged from 437 to 469
pg/ml, indicating that slead)hm conditions were achieved after the first injection. These Cpyy
values were above the sponsor defined threshold MPA concentration that is expected to exert
contraceptive effect.

Absorption of 17B-E; from the injection site was also prolonged after IM injection of LUNELLE
(Figure 1B). Mean scrum eoneenmons of 178-E, peaked by 2.1 days (range, 1 to 7 days) after
the third monthly i mjecuon, and the average Cmax was approximately 247 pg/ml. Serum 176-E;
levels declined relatively faster than MPA with a 014 of about 8 days; estradiol concentrations
were at basclink values (typically ~ 100 pg/ml) by 14 days post injection. The average trough
(Cuin, day 28) concentrations for 178-E; ranged from 40 to 55 pglmlrmtther indicating that
steady-state conditions are achieved after the first monthly injection.

Effects on total/free testosterone-and dehydroepiandrosterone-sulfate (DHEA-S) were
characterized by a high degree of intersubject variability. Mean serum values for these

. androgens measured prior to the second and third monthly injections of LUNELLE tended to be

slightly lower than the comesponding values determined prior to the first dose (day 0, baseline).

. Furthermore, suppression of androgens appeared to be more pronounced during the first two

weeks after LUNELLE administration. At this time, mean values for total and free testosterone
declined by 38% (day 14 post third dose) while DHEA-S concentrations were reduced by more
than 17% (day 7 post third dose). Thus, it appears that after LUNELLE injection, androgen
levels steadily decrease by the second week post injection, then begin to recover thereafter but
remain lower at the end of the injection interval. A temporal relationship is apparent between
androgen suppression and clevated levels of MPA and/or 178-E, following LUNELLE injection.

Mean values for sex hormone binding globulin (SHBG) measured prior to the second and third
monthly injections of LUNELLE ténded to be slightly lower than the tomresponding values
determined prier to the first dose. In contrast to androgens, SHBG showed tendency to increase

. within the firsthwo weeks after LUNELLE injection and decline thereafter.

(ii) Pharmacodynamics:

Suppression followed by retum of ovarian function (occurrence of ovulation) was assessed by
measurement of serum levels of progesterone. Ovulation was confirmed by’serum progesterone
concentrations 4.7 ng/m! [Aedo 1985']. Also, to determine the relationship between serum
levels of MPA and pharmacokinetic parameter estimates with the return of ovulation, correlation

- analyses were performed..

! Aedo AR, Landgren BM, Johannisson E, Diczfalusy E. Contraception 31(5):453-69;1985.
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After the third LUNEILE injection, serum progesterone concentrations were measured until
demonstration of return of ovulation was observed. Serum progesterone concentrations were
completely suppressed after LUNELLE injection in all 14 subjects. Consequently, ovulation was
inhibited throughout the treatment period. The first normal ovulatory cycle (confirmed by serum

“progesterone concentrations 2 4.7 ag/ml) in 11 women was observed between days 63 and 112

post third injection. Three women were lost to follow-up before this objective could be achieved.
Two women discontinued participation in the study. .

For correlation of select pharmacokinetic parameters with ovulation, individual MPA AUC and
the Cumin values for the 11 women who returned to normal ovulatory cycles are plotted

(Figures 2 & 3). Although coefficients of determination (R?) are relatively low, there is a trend
indicating that higher MPA AUCs may result in delayed retum to ovulation following LUNELLE

treatment. A te) relationship is also apparent between the declining MPA levels (during
the terminal elimination phase) and resumption of ovulatory progesterone peaks.
Comments: K

o Three patients who were “Jost to follow up” after 85 days had not returned to serum ovulatory
progesterone levels as expected (till 85 days). This might potentially be a safety concern.

e Based on the fact that Wm and maintenance of the suppressed level of progesterone
directly correlates with efficacy, it may be argued that Cpy, and b, are more relevant PK
parameters related to efficacy of LUNELLE. The sponsor determined that 100-200 pg/ml
were the threshold MPA levels for ovulation to remain suppressed during successive
LUNELLE injections. The Cei values for MPA did not fall below that level.

o The 17B-E; (estradiol) levels following LUNELLE administration were within the normal

range, but the plasma profile is different than what is presented (figure 1 of Label) as the
“Plasma E; Hormone Profile of the Normal Menstrual Cycle”.

* E; concentrations were not determined beyond day 28 post third injection.

e The observed metabolic changes in androgens and SHBG are characterized by a high degree
of inter-subject variability with tendency to reduce serum androgens and slightly increase
SHBG after LUNELLE administration. -

e There wasa trend (although weak based on R? of 0.58) that the higher the AUCs were for

... MPA, the Bigher was the delay for a “return to ovulation”. This return to ovulation correlated
very weakly with MPA Cyg, values and was considered to be insignificant (i.e., no real trend).

Study II: Protocol # /54180004 ?

Oblectives:

The objectives of this study were 1o determine:

1) The steady-state pharmacokinetics of MPA after administration of LUNELLE into the deltoid
(arm), the gluteus maximus (hip), or the anterior thigh (leg). This comparison focused on the
AUCg.284, Cax, Cysig (day 28) and tw parameter estimates of MPA,

1]

B anin ¥ . Lt e Eele 1.
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2) The effect of body mass index (BMI) on the stcady-state pharmacokinetics of MPA. The PK
parameters considered for this study were the same as above.

-
R

Study Design:

This was a multiple-dose and open-label trial. Four centers participated in the pharmacokinetic

-agsessment. Each of the first three centers was assigned either the arm, hip; or the leg injection

site without randomization, and the fourth center served as a backup for all injection sites. To
ensure that each injection location receives at least two consecutive monthly LUNELLE
injections, the centers were required to administer the study drug into the same anatomic location
on the 5th, 6th, and if needed, the 7th monthly injections. Female volunteers (18-49 years of age),
already enrollad in the Phase Hi clinical trial, were studied. Women had complete physical
examination iricluding, breast exam, pelvic exam with Pap smear, and provided complete
medical history before acceptance into the trial. A total of 77 womengompleted the kinetic
blood-sampling schedule and their data were analyzed. The effect of ¥he injection site was

. determined with respect to the PK parameters. The data was re-analyzed following grouping the
~ patients in 3-(initially) or 2 (finally) broad BMI categories, and the PK parameters were

compared among those BMI groups.
Resulls & Conclusions:

The mean (xSD) serum MPA concentration-time plots are presented in Figure 4. Summary
statistics for MPA concentration data and steady-state pharmacokinetic parameters by injection
sites and BMI are provided in Tables 2 - 5. | :

The mean serum MPA concentration-time profile was higher when LUNELLE was injected into
the deltoid (arm) compared with seram MPA profiles obtained after injection into the gluteus
maximus (hip) and the anterior thigh (leg). Over the time course of 28 days, significant
differences in mean MPA concentrations were observed on days 7, 14 and 21 between the arm
and the leg injection sites; these differences ranged from 23% to 35%«(Table 2). In contrast, the
mean MPA cencentration-time profiles appeared similar when LUNELLE was injected into the

hip or the leg*The only significant difference in MPA concentrations between the hip and the leg

injection sites occurred on day 14; the difference was approximately 24%. One subject in the leg
group showed serum MPA concentrations approximately 6-fold higher compared to the rest of
the group, resulting in variance differences on day 3 (sponsor believes that such deviation might
have been due to interception of a major vein at the injection site resulting in a greater access of
MPA into general circulation?). Exclusion of this subject from the statistical analysis (outlier)
did not change the overall statistical outcome. The average MPA trough (Cpia) concentrations on
the fifth (day 0) or the sixth (day 28) monthly administration were similar when injections given
cither into the deltoid, the gluteus maximus, or the anterior thigh muscle. These Cin values
ranged from 421 to 506 pg/ml. However, there was a significant difference in AUCo-2s between
the arm and the leg injection sites and the difference was approximately 24%.

2 ccording to facsimile received from sponsor dated 9/29/99 at our request.

6
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When the patients were grouped into two broad BMI categories (BMI< 28 or>28) and ANOVA
performed to compare the PK parameters (Table 5), both Coa, s AUC, 25 were found to be
significantly different (p <0.05). An attempt was made to comrelate the MPA AUC values
following administration of LUNELLE to the arm, hip and leg to the BMI, and weak R2 values
were obtained (implying that the correlations were weak). Among those, the negative
relationship between “leg AUC™ and BMI was the strongest (Figure 5). -

Somments: ]

¢ There was a significant difference in MPA AUCs between the arm and leg injection. Since
resuits of the previous study (protocol # 0006) showed a correlation (although weak) between
AUC and gtum to ovalation, switching injection sites may lead to unpredictable times
required to Yeturn to ovulation post treatment.

* Although MPA C,, values were not presented for a PK comparisen (Tables 2 — 5), review of
the data shows that the Coyy values remained above the threshold fquired for suppression of
ovulation (efficacy).

o MPA AUC values differed between high and low BMI groups. Hence, difference in efficacy
of LUNELLE might be observed between such groups. Dosage adjustment, however, is not
recommended since Coin values remained above the threshold for efficacy. \

o Combining effects of site of injection and BMI, caution should be exercised when a
sufficiently light woman is injected LUNELLE in the arm. AUC values may rise high
enough to significantly prolong a return to ovulation. .

Formulations

It was verified with the Chemistry reviewer that there was no difference in the formulations used
in the two clinical studies, and that the same formulation will be the “to-be-marketed”.

Biloanalytical Methods

| Quantitation of MPA in human serum was conducted using a validated, sensitive and specific = —

— - , method [Pearsall et. aF’). Inter-day precision
values ranged fromr Mean accuracy values were from of the
nominal concentrations of the calibration standards. Assay precision, expresged as %CV,

~ averaged . ~ and — _forthe "— ,and " ———_ ~ QC standards, respectively.

Aﬁsayaccwacywasexpmnduﬂw%nﬁobetwecnmcmeanoftthCstandardtothe

theoretical concentration of that standard. Accuracy values were from of the
3 . e ‘Analytical Report, GC/MS Analysis of Medroxyprogesterone
Acetate (MPA) in Human Serum”, Project” ~ *dated 29 May

1998.
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3 ‘thearetical concentration for the three QC standards. No sarnple concentm:ons cxceedcd the
range of the calibration curve. .
. E' ! E ! ) -
For measurement of 178-E2, an~ — assayonthe <

T~ wasused. Thiswasa —
— - Int:r-assay precmon, exprcsscd as %CV, avemged ¥ oand
——for the - : "« QC standards, respectively.

Progesterone
For quantitative measurement of serum progesterone, another ——— _ assay on the

r o—m specific for progesterone was used. This method operates
under the samgmnclples as the estradiol method described above. Inter-assay precision,

- expressed as percent ®CV, averaged ——————and—  forthe ——  and QC
- standards, respectively. A -
- Angirogens
Total testosterone was measured by " « kit. The antiserum is highly

- . spacific for testosterone. Crossreactivity to most other steroids and drugs is <3.5%. Inter-assay

~ precision (%CV) averaged ———~ . and — or the - .and” QC standards,
- pespectively. The assay reference ranges were ™ -
For measummcnt of SHBG, a commercial ——— _———— , kit was

used. No human serum protein is known to cross-react with the antibodies used in this assay
system Assay sensitivity was ——_. Inter-assay precision, expressed as %CV, for —
o . and} - QC standards were “—and "~ respectively.

® A detailed bioanalytical method report was generated and submitt2d only for MPA. None
were MM for the 17-f-E; or other analytes because (according to the sponsor) only
‘-HPA is related to efficacy (suppression of ovulauon) and safety (return to ovulation) and the
other analytes were primarily for scientific interest®.
¢ Other than MPA, none of the methods originally reported a value for accuracy of the method.
. As much as the precision is important, without a value of accuracy, a method may not be
deemed reliable. At our request, sponsor sent data reportmg accuracy values between —
-for E; and § for progesterone’.
o Basedonﬂwfactﬂlatmouofthekeyjudgemnts wcrcmaderegardmgthc PK of MPA, the
assay validation reports presented in the submission (and related communications) are
acceptable, although not completely satisfactory.

* Facsimile received from sponsor dated 6/7/99 (containing analytical method validation data summary)
% Facsimile received ﬁ'omsponsordned9lz9199 at our request

+  BEST POSSIBLE COPY




NDA 20-874 Resubmission LUNELLE"™ IM injection
Submission Date: Aprit 15, 1999 | Clinical PK/Biopharm. Section

© LsbeingComments SR

S
s
B

The Medical Orficer reviewing this submission has already modified the spotisor-preposed

o labeling for LUNELLE significantly. Please refer to this modified version of the label as

* sitached. Specific comments on the Pharmacokinetics section are as follows. Suggested additions
. of mxtm%ﬁ; Deletions of text portions are indicated by steikseut.

1. “Page 3: Modified Table 1 is acceptable based on the results from study Fotocol #
1 M/5415/0006. Note the correction on the top of the 4® column, It should read “BIRES
: instead of -

i 2. Page3, line 83: After administration of LUNELLE, the range of E;, concentration observed is -
compmbfg to that of » preovulatary E; concentrations seen in fertile women. A

BT -

%

;f 3. Figure 1 is misleading, and should really be changed to the mean E; concentration profile
seen following administration of LUNELLE, as obtained from study # M/5415/0006 (as in
Figure 1B of APPENDIX attached herein). Alternatively, the sponsor may overlay the plot
that is currently shown in the label (for normal cycles) with the profile they obtained from
study # M/5415/0006 (Figure 1B). In case the sponsor chooses the latter, the second sentence
of comment #2 may be suitably modified to reflect this overlay.

- .‘F -1
l i E - A A o G i el —
. | ——" = _ The mean MPA Cg,, was higher.......... were not
| o
I ! ’

IV pages,time s g

! BT S T

| . 5. Page4,line 121: Return to Ovulation: —
|

- ST T
i ) *
b J L —_—

L. J
SR 6. Page 4, line 128: Race: The pharmacokinetics of andEy...... studies. With the

Pl o e S
?— 3 E:!““,‘;”_A?:Lﬂ 7 e

G Fo R g
T e '%gii{: Ml

.- 1. Page5,Line 179: Body Welght - No dosage adjustment i
I ' of body ..... .. Phase 3 trial. 7Y o

A -
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1 -
T : APPENDIX | A
i .
R Table 1. Sumimary of Steady:State Pharmacokinetic Parameters of Medroxyprogesterone
o Acetate (MPA) and Estyndiol (17 -E2) following the 3rd Monthly Injection of
. © LUNELLE [Study M/5415/0006) |
. Coms (- AUCqz AUCaq @:g%. tiz
Goml) | @ay) | (pgpdaymd) | (pgrday/mb) m) [ (day)
Mean 12538 35 21511.0 321273 336512 14.7
Median 12200 3 221153 341119 35381.1 128
1‘5 MPA |sD 3217 29 3977.4 6255.7 7593.1 7.8
4 .
N ° 14 14 14 14 14 14
| Min r > Vi
: - I
j Max | ™ 4
f; Mean 247.1 21 27412 nd 2991.8 8.4
Median 219.0 1.0 2651.5 nd 30714 73
: 17p-£2 | sD 973 19 556.9 nd 5915 43
: N 14 14 14 nd 14 14
Mo |V . —
Max . T~ J
; ¥
;
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Table 2. Mean (SD) m Cancesitrations (pg/mi) Following the Sixth/Seventh Monthly
Administration amm by Injection Sites [Study M/5415/0004)

[ Sue of Injection Amlysns h
_ AAm | HBp L: Leg ANOVA Multiple
; ; Time (days) 0=27 n=23 n=27 p-value Comparison*

(187.1) (167.9) (152.5) &

3 14301 12932 12872 0.8273 HL

(361.6) (675.7) (1304.6)

. (364.2) (389.9) (282.9) AHL

3 -l p—

: 14* 8779 803.7 648.1 0.0101

) 248.1) (307.7) (250.9) N AHL

| 21 668.7 6114 5418 003 | —

¥ (159.5) (179.0) (236.8) AHL

28 4741 4743 4214 04813 L
(132.7) 1875 (216.4)

* Categories not connected by a line are significantly different at < 0.05

Table 3. Mean (S0) Pharisacokinetic Parameters of MPA Following the Sixth/Seventh
Mouthly Administration nﬂ.UNELLE Stratified by Injection Sites {Study M/5415/0004]

| Site of Injection Analysis

| A: Am H: Hip L: Leg ANOVA Multiple

E Parameters n=27 n=23 n=27 p-value Comparison*

| 1 0669 (654.1) 1275.5)

E - 37 43 3.9 0.7064 N

- (day) = (1.6) @n 2.7)

w} . . 3 ’

: - AUCos | 24491 2817 19672 0.0478 -

i ‘ (pgdayml) | (5710.7) (5980.5) (9005.7) AHL

" 0.04 0.05 0.04 0.5386 L
(day'") ©.01) (0.02) (0.01) '
o4 119 169 18.0 08418 A “AHL
(day) (8.6) 6.5 (5.9)

* Categories not connected by a line are significantly different at < 0.05

g emoand s T
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* 4& Submission Dute: April 15, 1999 Clinical PK/Biopharm. Section
i -

P Table 4. Mean (SD) MPA Concentrations (pg/mi) Following the Sixth/Seventh Monthly
i; L Administration of LUNELLE Stratified by Body Mass Index (BMI) [Study M/5415/0004]

; BMI Category* o Analysis
A: 18-28 B:>28-38 C:>38 ANOVA Multiple
" Time(days) | n=48 n=23 n=6 | pvahe Comparisons*
3; (168) (62) (115)
3 1529 1035 1017 00519 N
: (1030) {376) (326)
: 7 1083 992 856 0.2706
. (328) 414) (361) BCA
s
- | (285) (297) (72) - |
: (209) (163) (139) TACB
o (191) (155) (160)
‘ * Al subjects were classified into threc BMI categories: A 18-28, B 528-38 or C >38
o t Categories not connected by a line are significantly different at < 0.05
| .
Table 5. Mean (SD) Pharmacokinetic Parameters of MPA Following the Sixth/Seventh

Mounthly Administration of LUNELLE Stratified

by Body Mass Index (BMI): Two BMI Categories [Study MI5415I0004]

I ' BMI Category* Analysis
! A8 | B:>28 | ANOVA
| Parameters n=438 n=29 p-valuer
| . . | Cas o) | 1,548 1,083 0.0197
| e = (1,004) (388)
| | - | 38 43 0.3304
| (day) 22) @.1)
| AUCo2 23930 | 15643 | 00123
. (Gpdaym) | (1560 | 6229 =
| Az 0.04 0.04 0.7804
| ﬁ  (doy") (0.01) (0.02)
= t 170 18.8 0.2970

(day) 6D 89)

, * All subjects were classified into two BMI
! ) categories: A<28 or B>28
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Figure 1A. Meaa (5D) Serunm Concentration-Tine Profile ol'Medroxyprogecterone

Acetate (MPA) Ee™>wing the 3rd Monthly IM Injection of
LUNELLE to Surgically Sterfle Females [Study MISJISM':IG]
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i Figere 1B. Moas (SD) Serwin Concentration-Time Profile of Estradiol (175-E2) Following the 3rd Monthly
: "2 Fajection of LUNELLE to Surgically Sterile Females [Study M/5415/0006]
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LUNELLE™ IM injection
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Figere 2. Plots of MPA AUCs-a¢ vs Return of Ovuiation (Days Post 3rd Monthly Injection of LUNELLE for
the 33 PO-Evalusble Subjects [Stady M/5415/0006]  °

MPA AUCO-84 (pg.day/mL)

(Thousands)

y = 251.5x + 9352

r-square = 0.58
n=11
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N‘-rol HntofMl‘A Culn (Comcentrations at Day 28 Post 3rd Injection) vs Return of'ﬁvulauon (Days
Past mynﬁlﬂwmmE for the 11 PD-Evalusble Subjects

[Stady M/S415/0006) .

e

y=3.2x+ 1655
r-square = (.34 5
n=1l1

MPA Cmin, day 28 (pg/mL)

5.

Return of Ovulation (days)
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b Figere 4. Moan (SD) Serwm MPA Concentration-Time Profile Following ihié Sixth/Seventh
Mouthly IM admisistration of LUNELLE by Injection Sites (Study M/5415/0004]
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LUNELLE™ IM injection
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Figure 5. Plet of MPA AUC vs BMI for the 27 Women Receiving the
Sixth/Seventh Injection of LUNELLE in the Anterior Thigh (Leg) [Study M/5415/0006]

Body Mass Index (BMI)
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| " APPENDIX

. Angelica Dorantes’s Review of NDA 20-874 (Original Submission)
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N CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW
{14 "NDA 20-874 (NC) -
L ) SUBMISSION DATE: 772898 -
- 7. PRODUCT/GENERIC NAME: Esprova® (Cyclo-Provera, medroxypmg‘;sterone acetate,
: - MPA;, 35 estradiol cypionate injection)
SPONSOR: Pharmacia & Upjohn
TYPE: Response to Questions
REVIEWER: " Ameeta Parekh, Ph.D. ..

-Bacltmud This application is an amendment to the NDA 20-874 under review for monthly
. confraceptive injection. Several quéstions were raised by the medical and the clinical

pharmacology/biopharmaceutics reviewers. The information (question #s 7, 10, 15) related to

pharmacokinetigs (pk) and ovulation in relation to body weight and body mass index ('BMI) was
requested and has been addressad in this amendment.

'!

| Comments: Based on the summarized data submitted by the sponsor, the following observations

were noted:
a)

_‘ The 77 women who completed the pk sampling were categorized into BMI categories of
. 13-28 (A), 28-38 (B) and >38 (C). Following the 7th monthly application, the MPA
- concentrations (pg/mi) showed a trend towards lower concentrations with higher BMI, as

follows:
Day A B C
0 510 423 350
3 1529 1035 1017
28 482 433 332 -
b)  The pk summary subeitted by the sponsor indicated a similar trend:
- Body Mass lndex Casegory Analysis
| B A 1328 | B:>2838 c:>38 ANOVA Muliple
Parsmeters n=47 a2 n=6 p value Comparison® | ..
Comx | - RxBC
_ |ea/ml) N i \ = Il
tmax L i - &FT
{day) | =
. [AUGy 23,9299 19,9964 18,2899 0.0587 y
fopdavmt) | @5399) | ey | @7249 BCA
% 170 182 20.8 0.4340 “BC
(dxy) G.7 62) (16.1)

* Categories not connected by a line are significandy different at < 0.05

BEST POSSIBLE COPY




BATS Theapomurprovided'dsﬁibnmmovu!aﬁonmatedePAAUCsaqumfor

a0ty 11 subjects (they call these ‘evaluable subjects"). This limited data shows o¥ulation at

( ) » sbout 60 days with AUC and Cait of 20 pg.days/ml and 200 pg/ml, respectively.
A rd

. o r i 1
A ®r
= L
T >
o -
4 i .|
| 3 Sl
| o
.
il
. i» |
’ w -
-t
ql » n.l ™ 'S ‘e » ‘: o » =
: Ranen of Oviasion (day) R of Ovaision (day)
E . Recommendation: The information provided by the sponsor was discussed with the medical

~ | officer (Dr. Safran). No further action is indicated until the submission of study M/5415/0006
+;  which is expected to address further safety and efficacy of this product. The sponsor noted that
the report for this study will be completed in a week.

PRy ¥

o /S $/6 /% ¢
L Ameeta Parekh, Ph.D.
Office of Clinical Pharmacology and Biopharmaceutics
Division of Pharmaceutical Evaluation II

FT signed by John Hunt, B.S. Depaty Digsatoe S TP/ 98
cc: NDA 20-874; HFD-580 (Kish, Safran), HFD-870 (Dorantes, M.Chen), CDR (B.Murphy)
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CLINICAL PHARMACOLOGY and BIOPHARMACEUTICS REVIEW
Division of Pharmaceutical Evaluation II

20-37
NDA

SUBMISSION DATEr-September 26, 1997
November 24, 1997

CYCLO-PROVERA™ Contraceplive Injection

Medsaryprogestesons Acstate and Esicadiol Cypionate

Phamacia and Upjohn :

Kalamazeo, MI REVIEWER: Angelica Dorantes, Ph.D.

TYPE OF SUB?!SSION: Review of a New Drug Application

¥

-SYNOPSIS: | o*

% .
On September 25, 1997, Pharmacia & Upjohn submitied NDA 20-874 for Cyclo-Provera™ Coniraceplive

‘Injaciion. On November 24, 1997 a revised version of the NDA was submitted, * Cyclo-Provera™ consists

of 25 mg medroxyprogesterone acetate (MPA) and 5 mg estradio! cypionate (E2C) formulated as an

‘aqueous microcrystaliine suspension which is given in a 0.5 mL injection. ' Cyclo-Proverd™ is a once

monthly, intramuscutar injectable contraceptive.

To support the “Human Pharmacokinetic and Biopharmaceutics™ section of the NDA, the sponsor
provided data from 11 phamacokinetic and/or phamacodynamic studies published in the iiterature from
1978 lhrough 1995. These referémes present bio-studies covering different pharmacokinetic and

' phammacodynamic issues (i.e., sinple and multiple dose administration, b‘oayailabﬂity. bicequivalence,

dose proportionality, PK/PD, etc.). The validation of the RIA methods used for the quantitation of MPA in
lhe published articles is incomplete or not provided. Therefore, lack of reliable assay information makes
included pharmacokinetic information quastionable. -

&

. AL best, from a *duafitative® perspective, the data presented in the filed references indicate that:

MPA | |

»  Following monthly injection of Cyclo-Provera, psak MPA concartrafions are achieved in 7 10 10 days and the mean maximum MPA
conceniaion sher the third monthly injection is 1.12 (0.93-1.43) ngimL and Cmax  generaly ranges from © ———  ater
vepeated monihy injeckions for one yesr. . . z

¢ Lowbut measusable accuralation of MPA is chserved aher repsated monthly injections. MPA C_a;.IAUCm increase by 47%
and 71%, respecively, rom the first b 10 sixth injacion of Cyclo-Provera indicating that MPA absorption from the injection site
extends beyond 30 days. Nomhunuhumsmnmsmimnmsmuumwmm.

. medmmmumwmmmmumbwmmymmpm-

o MPAapparent haiilile is 10-14 days.




E2C - >

«  Absorpiony astradiol (parent active maisty of E2C  from the injection sile is also prolonged afier IM injection of Cyclo-Provera, bu it
20POars (0 be Mo rapic han that lor MPA.

«  Senum E2conceninaiions peak apprommately 4 days post-injecion and generally range 200-400 pgiml.

. mwmwmmmmmmwmmm'immmmma
concenirmlions »eenin haalihyy ferfle women.

s Unilka MPA E2 doss not accurmulalie sher repaaied monthly injections in women ollowed up 1o 1 year.

»  Serum E2 levels dedine 10 basal levels (<100 pg/ml) by day 4.

o E2appaenTiZis 47 days.

-

Ethaic Differences; ok

. mmdmme‘zm evakutod in women from dﬂmm:s {races) in which Cyclo-Provera was
Inwastigated. MNMdMMmmWAwﬂmmcmmwsuaﬁm
ware similar in women from vavious courtries. ' .

. Mmmmmm‘ﬂmeMhmePAN&m!a.ﬂar&;gd:sapﬁonfollowing

. mm-ﬁmdmmmhmﬁmmnmmm, reversal of the
conracaptive eflact appears 10 bo establehed earier in Thai women, consistent with the PK difisrences observed.

Eharmacodynamics:

¢ PO siudies show that monthly admirisitsion of Cyclo-Provera consistently inhibits owation ang corpus teum formation, beginning
in the first injection cycle at the recommended dose of 25 MPAS —22C mg.  Ovulation s not consistently suppressed at lower doses
{125 MPA/25 E2C mg or 125 MPA/S E2C my).

REVIEWER [COMMENT:

e

<K should be noted that on May 2, 1997, Pharmacia & Upjohn Co. submitted Amendment Serial No.
004 1o IND 52,624 which included Protocol No. M/5415/0006 for a study entitled “CYCLO-
PROVERA™ Contracaptive Injection: A FPharmacokinetic and Pharmacodynamic Study
After Repeated 'Amm'um:ion 3 manthljr doses) in Surgically Sierile Females”. The
objective of this study was 1o characterize the PK and PD (reum b owtaton) of MPA and E2 after
repeated administration of Cyclo-Provera (ihe 1o-be-marketed lommulation ard validaled assays were used). On
June 29, 1998 the sponsor indicated thal this study has been compteted and the final report will be

submitted by end of July 1998.




b

LOMMENDATION: T

. he Office of Clinical PMmmology and Biopharmaceutics/Div*-ion of Pharmageutical Evaluation I has
reviewed the referenced aricies provided by the sponsor for Cyclo-Provera (onginal NOA 20-874 fled on
Seplernber 26, 1997 and revised version Bed on November 24, 1997). Based upon the review of the submitted
information, OCPBIDPEIImno!drawstmng conclusions as to the accuracy of the submitled reference
articles regarding the pharmacokinelic characteristics of MPA and estradiol becinse no refiable validation
inlormation for the analytical methods used in the published studies was provided. Considering that the
SPONSOr has recently completed Study M/54;5/0006 {a new PK/PD study that used to-be-marketed formutation and
validsisd assays) that wil be submitted in July 1998, it is felt that information from this study is important to
support the;_appmval of Cyclo-Provera. Therefore, OCPB/DPEN i of the opinion that a final

. recommendafion for this NDA would be given after review of the additional data. However, i the Medical
+ faviewers of HFD-580 (Ors. Julian Sairan and Susan Aller) feel that there are no %ietyieﬁicecy concerns and the
" product is approvable, then the additional information could be submitted as a Phase IV Commitment

within 3 months of approval date.

For the proposed package insert of Cyclo-Provera™ Contracsptive Injection, it is acceptable, provided the
changes that are proposed are incorporated into the pharmacokinetic section of the package insert. Alter
the labeling is modified, the fim should resubmit the package insert for its review. In addition, the
package insert shouid be fﬁrthar updated based upon the new PK/PD information that is to be submitted.

Please convey the Recommendation as appropriate and Labeling Comments {pages 22 and 24) to the
sponsor.

MImv_mmmimmyuMMumm.

——
< 6/3¢c/92
-‘..‘“_ . -=
4 : “~"Angslica Dorantes, Ph.D.
L 1 Division of Pharmaceutical Evaluation (i
‘ Office of Clinical Pharmacology and Biopharmaceutics
RD Initialed by John Hunt.____ JPH 6/30/98
F1 signed by John Hunt.__ / s/ AL

cc: NDA 20-874, HFD-580 (Safran, Alon. Kish), HFD-870 (Chen, Dorantes), COR. (Ba.rbara. Murphy for Drug).
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S . BACKGROUND: T
A Cyclo-Prover~ Contraceptive injection is an aqueous suspension of 25 mg MPA and 5 mg E2C. MPA is 3 .
‘g derivative of progesterone and E2C is an ester of 17B-estradiol. The drug delivery rationate of Cyclo-
¥ Provera is to provide low but stuble serum concentrations of MPA for approximately one month and E2 for
‘ i ~ wo weeks after monthly intramuscular administration. Based on this strategy it is presumed that MPA
| | N would suppress ovulation for at least one month and thereby provide a contracbplive effect, while E2
| ' woukd mimic normal preoviatory surge of £2, thus leading to regular monthly bleeding patterns. The
|| ‘structural formula and molecutar weight of MPA and E2C are presented below:
I _ (s
- T . 52
Lo ) =C~CH,CH,
(I : °
: \1
|
- l HO
I : ’
i
S {CauHu0s) molecular weight: 396.57 {CH3O4) molecular weight: 386.53
(; - - - IV. DRUG FORMULATION
! ’ Cyclo-Provera is a sterile aqueous suspension of medroxyprogesterone acetate and estradiol cypionate.
: The to-be-marketed formudation contains MPA and E2C at concentrations of ~
. fespectively. Twodlﬂererl strengths of the suspension were used in the 3 pivotal dlinical studies. The
i - two formulations are presented in Table 1. Specific information regarding the Cyclo-Provera formutations,
: batches/lot numbers used n each of the human phan'nacokmenclpharmacodynamlc studies is inciuded in
{ Attachment |. '
oo R _
' .
= Estradiol Cypioaate . —_— ————
Innctive Ingredients —j
. Methylparaben ' PR T
: : Propylparaben — —_
| L Sodium Chloride o —
5 i ‘Polyethylene Glycol — —_—_— —
" | Polysorbaie 80 e—— —
P water for injection —_ ——
I O P — - T

" $5313) . :
*Usid in the Egype (No. 8891 1) and China (No. §7903) Studics

Bssr_m§sm£ COPY

5 oA o lmd L L
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From the theorstical perspective, bicavailability differences could potentially oc;:ur when formulations
which dilfer with respect to the concentration of active ingredients, are injected intramuscularly. Because
of concentration differences, the volume of injected suspension may also influence the bioavailability of
the injecied drug. Therefore, the sponsor provided solubility information to demonstrate that the two
formuiations of MPA and E2C used in the clinical trials are comparable with res-%éct to prolonging the
absorption of MPA and E2C after M administration.  Table 2 summarizes the results of the solubifity
determinations for MPA and E2C obtained from samples prepared 4.5 hours to 13 days prior to assay.

ABLE 2

_ e _ _ ;
} 0.5-mL Formulatio] MPA ~ mg/mL — N — —
] 0.5-mL Formulatiod E2C mg/ué. —_ _ e S
1-mL Formulation | MPA — /mL — — —_ ———

t-mL Formulation § E2C mg/ml — —_— —_— —_

ST TR -

A lormal in vivo study to demonstrate bioequivalence of the 2 different formulation strengths was not
performed. However, a cross-study comparison of the pharmacokinetic data following injection of the 0.5
or 1.0 mL strengths suggests that drug absorption of MPA and E2 is relatively comparable with

- formulation. Table 3 presents the comparison of MPA and E2 pharmacokinetic parameters in women
. -

reoeivhgzsmgyPk 5 mg E2c as 1.0mi or 0.5 mi injections.
3 - TABLE 3

3
r
L
'
{r=8) . :
WHO 1987 05mL L | NA 78 154 A  JTNR- 3
Poste I
{n=8)
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S ~ Table 4 summarizes the phammacokinelic parameters for the 3 published studies that used the to-be-
| marketed formutation. _ : §

¥

[ TABLE 4. SUMMARY-OF MPA AND E2C PHARMACOKINETIC PARAMETERS

7

i
: i
.
i
; IJ , ,am&mscuul? Cyclo-Provera | 05 ml 18 1st ND ND ND
P lomolr 2 y 1.5 @.5) 34 (0.9)
I sl en and 2197 43 22) *
ol 121 injections Fr- ) 12h s
| 2207 37 (26)
: § Aado 1085 CycloProvera | o8emt 11 ND ND 22 4
S a“ N 4.30d for 3 e
T ND= No Determined
. [
¢ i i
: ;k(t ; 1. bveraa the results indicate that the solubilized amounts of MPA and E2C in both formulations are insignificant
4oty
: T when compared to the amount of total MPA and E2C injected. Therefore, following injection of either 0.5 mL or

: s ~ 1.0.mL formulation, it wouki be expected that the soluble aqueous components would be relatively quickly
v absorbed irom the injection site and the unsoluble active components would remain as drug depot from which
. prolonged absomption resulling irom low dissokution at the injection site would occur.

Based on the above solubility and pharmacokinetic data, systemic absorption of MPA and E2C from the injection

site would be expected o be simiar, w«mnisg‘ven as a 0.5 mb or 1.0 ml_ formutation.

- 1 The phumaedmoﬁc data abtained from the 3 published studies reveled that absorpuon of both MPA and E2C

L ] prolonged in a similar rmanner from either formulation.

o

O Y

L V. ANALYTICAL METHODS

| The radicimnunoassay (RIA) methods used in the phammacokinetic and phannaoo:iynamic studies for the
analysis of MPA, E2, and progestarone (P) were obtained from the published lilerature. However, assay
validation reports for specific studies or methods are not available. For metabolic studies, MPA
metabolites in plasma ol long-term, high-dose MPA-treated patients were identified using — or HPLC
separation and structural analysis by MS and' ——3elected MPA metabolites were determined by HPLC
: ( : with UV detection. Attachment il includes a summary of the bioanalytical aspects of the analytical methods
used in 7 of the PK/PD studies.



-

COMMENTS: -
1. Validation information for the analytical mathods used in the published studies is not available.
: o

2. R should be noted that the samples were assayed using differenl methods and different laboratories. This may
have contributed substantially to the reported inter-study variations in semnﬂplaSma levels of stercid and non-
hormones analyzed in the studies.

.’li]:

| Vi. PHOTEIN BINDING INFORMATION
MPA; The in vitro protein binding of {3H]-MPA in fresh human plasma by equilibrium dialysis was
assessed (lu-&nm. 1961). The results showed that more than 85% of MPA in plasma was present in the
bound form with an apparent association constant of 2.6 x 104L/mol. MPA binding occurred primariy to
serum albumin; no binding of MPA with other proteins was evident (i.e., SHBG).

E2C: Natural estrogens circulate In plasma bound to albumin, SHBG, ati-glycoproteins, and transcortin.
Estradiol is loosely bound to albumin (low affinityhigh capacity), but 1/3 of E2 in plasma is tightly bound to
SHBG (high affinityfow capacity) and a low percent is free (<3%). The production of SHBG is stimulated
by increasing estrogen conoentram Because of the high concentration of albumin (approximately 5
timaes higher that of SHBG) and the rapid dissociation, albumin may serve a more important protein-binding
role than SHBG (Wagner 1578 and Ingram 1990).

VIl. METABOLIC INFORMATION
Metabolic studies have not been conducted with Cyclo-Provera. However, metabolism of MPA and E2C
has been reported in the kterature.
MPA; Medroxyprogesterone is a derivative of progesierone. The bictransformation of MPA following M
administration rijay differ from that of progesterone because of the shielding effects of the 6o-methyt and

et e

17a-acetoxy groups on MPA molecule. The overall effect is decrease of the rate of metabolism of MPA,
and prolongation of its biological activity, relative to progesterone (Gupta 1977).

MPA is extensively metabolized. Sixteen metaboiites of MPA have been identified in plasma of long-term,
high-dose MPA-treated patients (Strum 1991). MPA metabolites (primarily uncdnjugated forms) were
identified using ' —or HPLC separation and structural analysis by MS and * ~— ;\Iso. metabolites were

datected in plasma samples of patients treated with MPA using an HPLG/UV method. The main routes of

MPA metabolism appear to be ring A 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 numerous
derivatives. Hydroxylation in the 2-position can be followed by reduction of the 3-keto group or by

dehydration.
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The routes of MPA excretion appear to be quantitatively similar after oral or M administration of the drug.
Most MPA metabolites are excreted in the urine as glucuronide conjugates wilh only minor amounts
excretéd as sulfates. The extent to whic' MPA is excreted in urine is about 44% ig humans, after both
oral and IM administration of MPA.

E2C: Estrogen esters such as £2C are metabolized in the body simiar as the endogenous estrogens.
Aner IM administration of Cyclo-Provera, E2C is slowly absorbed from the injection ‘Qe over 1 to 2 weeks.

Inthe gcneral circulation, E2C undargoes ester hydrolysus releasing the parent, acnve compound, E2,
_into the pool of estrogens. inactivation of E2 occurs mainly in the liver. In fertile women, estradiol is

primarily metabolized lo estrone and estriol, both of which are metabolized to their sulfate and glucuro'nide
forms, as well a§ ‘oxidized 10 noneastrogens, Only 5% of estrone in blood is converted to E2, and no more
than 1.4% of esﬁbne-suﬂate is coaverted to E2. Therefore, the overall fate of E2 is toward metabolism
into astrone and estrone-sulfate (Lievertz 1987). -

3

Estrone sulfate is the largest component of the estrogen pool in the body and serves as the reservoir

- primaily for estrone production and the predominant intracefiular estrogen, which is estrad'iol. In the

target population, production and clsarance of endogenous estrogens depend greatly on the stage of
the menstrual cycle. Under nomnal conditions there is low cellular enzymatic activity of 17-
dehydrogenase, which favors the conversion of estrone to estradiol. However in the luteal phase
endometrium, this enzymatic activity increases and more estrone is produced which in turn is conjugated
10 estrone sullate. Estrone sulfate is then available to enter the serum pool. Serum estrone sulfate can
be selectively taken up by tissues (i.e.. breas!) and hydrolyzed to release estrone which, in turn, is
converted 1o estradiol the most biologically active estrogen (Fotherby 1983 and Lievertz 1987). A
proportion of estrogens is excreted into the bile and then reabsorbed from the intestine. during
enterohepatic re-circulation, tj@gmdation-d astrogens occurs through conversion to less aclive products
such as estriol, nonestrogenic substances and suifate and glucuronide conjfyates.

Vill. CLINICAL PHARMACOLOGY AND BIOPHARMACEUTIC STUDIES

A oomprehensive reference st of the submitted published references is included m Attachment #l. The
phamacokinetic and pharmacodynamic information included in this submission to syppon the approval of
Cyclo-Provera is from published (iterature reports dated 1978 through 1995, Table 4 presents a
summary of the clinical phanmacology and biopharmaceutic studies conducted with Cyclo-Provera.

9
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1. BIOAVAILABILITY/BIOEQUIVALENCE: -

a) Bioavailability:
A formal assessment of the absolute or relative bioavailability of Cyclo-Provera was not performed.

b) Bioequivalence:

A formal assessment of the 2 formutations used in the clinical and pharmaéﬁkmehc studies was not
conducted.

l" "

2. PHARMACOKINETICS

a) Si : Studies

Koetsgwang 1978: Serum cancenirations of MPA after a single tnjedlon of Cyc{o-Provera were determined
by RIA in 5 Thai (Asian) women. Serum concentrations of MPA were megsured before injection (baseline)
and at 3or 4, 7, 14, 21, 28, 42, and 58 days postinjection of 25 mg MPA:5 mg E2C in 0.5 mL. Serum E2 was
not measured in this study. ARer Cyclo-Provera administration, serum MPA concentrations gradually
increased. Individual maximum MPA concentrations (Cmax) rangedfrom _____. . and Tmax ranged
from 4 to 28 days. Serum MPA levels declined siowly by day 56 postinjection. MPA concentrations were 2.3-
3.3 ng/mL on day 7. 1.4-3.5 ng/ml. on day 28, and 0.6-0.9 ng/mL on day 56. The results of this small study
indicated that absorption of MPA was prolonged following IM injection of Cyclo-Provera. Extensive variation in
MPA concentrations among subjects was observed. |

b) Multiple Dose Studies:

Pharmacokinetics of MPA'E2C after multiple doses were determined in 5 studies [Aedo 1985, Fotherby
1882, Garza-Flores 1986, Kootsswang 1979 and Sang 1995/ 1996). In the first 4 studies, serum/plasma
concentrations of MPA and/or E2 were measured without pharmacokinetic data analysis, while in the
‘remaining,2 studies, basic pharmacokinetic parameters were also estimated.

:

Koetsawang 1979: in this study, mean serum levels of MPA were determined in 31 Thai {Asian) women
who had received single or multiple injections of Cyclo-Provera as follows: 1) a single injection {(n = 10); and.
2) 31 1o 45 injections at 28-day iMervals (n = 21). Biood samples were laken 28 days after the single injeclion
{group 1) or 28 days after the last injection (group 2). The results showed Ihal after single or muiliple
injections of Cyclo-Provera, the mean (SEM) concentration of MPA was 1.03 ng/mL (0.05) or 1.32 ng/mL
(0.07) at the end of the injection interval (day 28), respectively. Serum MPA levels were higher after 31 to 45
njections of Cyclo-Provera eoumd with after a single injection, suggesling that MPA accumulates with
repeated monthly dosing. Wide intersubject differences in MPA concentrations were observed at the end of
the injection interval.

S 5
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Garza-Flores 1989: Serum £2 concentrations were measured in Hispanic-women in a long-term study
designed to evaluate effects of monthly injectable contraceplives on serum prolagin, The women (n = 21)
received one dose of Cyclo-Provera afler 1 year of monthly use of an estrogen-progestin contraceptive or an
intrauterine device. Serum E2 levels were measured on day 0 and on days 10, 20. and 30 after the last
monthly injection of Cyclo-Provera. Serum E2 concentrations were also measured in a control group of
women using ~— ntraulerine davices for contraception (n = 16) on days 5, 15, a&l 25 of the menstrual cycle
for comparison. The resulty showed that in women receiving Cyclo-Provera, mean serum E2 concentrations
wese highest on day 10. The mean E2 peak concentrafion (95% Cl) was 220 (50-372) pgmL. and
approached basal levels by 20 days sfler Cyclo-Provera injection. In the control group, the mean E2
concentrations (85% Ci) wers 170 (50-308) pg/mL and 160 (80-250) pg/mL on days 10 and 25 of the
wufcydo Tho data ilﬁmte that E2 is absorbed slowly following Cyclo-Provera injection, reaching

reaximat levels similar to the pre-owsiatory €2 rise by day 10.wmd1men‘!¥dmeto basal levels within 2 1o 3
waeks. .

Fotherby 1982: A simultaneous pharmacokinetic/pharmacodynamic assessment was undertaken after
multipls monthly (28-day) injections of Cyclo-Provera in 11 women (5 White and & Hispanic) at 4 centers.
Women were studied for one control cycle, three consecutive monthly (28-day) treatment cycles, and two
months follow-up. Blood samples were drawn weekly during the three treatment months for analysis of serum
MPA and E2 levels. A semilogarithim plot of serum MPA vs time profile after the third monthly injection is
shown in Figure 1 and illustrates the high degree of intersubject vanability in serum MPA concentrations
following IM injection of Cyclo-Provera.

Figure1. MPA Serum Concentration-Time Profile During 30 Days After the Third Monthly
Injection of Cycio-Provera
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MPA levels were highest (0.70-2.00 ng/mL) during the first 10 days foliowing Cyclo-Provera administration and
steadily declined Meaﬂer. The time required for serum MPA concentrations to fall below the detection limil
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1
afler the third injection of Cycio-Provera ranged from 28 to 62 days. These resulls

of the RIA

are in agreement with the MPA conceniration-time data described in the prewious single dose study
{Koetsawang 1978]. further indicating that proionged and reproducible serum MPA concentrations are

obtained following Cyclo-Provera administration.

Serum E2 concentrations following the third monthly injection of Cyclo-Picvera are'éhown in Figure 2. Serum
concentrations of E2 were highest during the first 4 days afler Cyclo-Provera injection. Serum E2 peak levels
were typically less than 400 pg/mL; only two women had peak concentrations above 400 pg/mL, and both
were approximately 600 pg/mL. Serum E2 concentralions were at baseline {typically < 100 pg/mL) by 14 days
after Cyclg;Prwera administration. A second E2 peak (endogenous E2), refiecting follicular phase activity,
was obse‘d;bd in several women during the 4th week after the third injection. These results demonstrate that
an exogenous E2 peak similar 1o the pre-ovulatory surge of E2 that occurs 4“"._','9 2 normal menstrual cycle is
observed within the first 4 days afler Cyclo-Provera injection. .Ez ievels‘!hen decline and reach baseline
values by day 14. '

Figure 2. E2 Serum Concentration-Time Profile During 30 Days After the Third Mdnthly

Injection of Cyclo-Pravera
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Aedo 1985 A pharmacokinetic and pharmacodynamic assessment of two once-a-month injectable
contraceptives (Cyclo-Provera and Mesigyna) was undertaken by Aedo [1985].‘ Eight white women received
Cyclo-Provera every 30 days for three conseculive months. Blood samples were drawn 3 times a week for 90
days foliowing the third (las!) injection, and piasma concentrations of EZ and MI;A were determined. The
mean maximum MPA concentration (95% Ct) after the third injection was 1.12 (0.93-1.43) ng/mL. The time
(Tmax} 1o reach peak concentration occurred within the first 10 days postinjection. MPA concentrations were
detectable in four women for 30 to 50 days and in the remaining four women for 70 to 90 days after the third

injection. In all eight women, MPA levels were measurable at the expected time of the next injection (about 30



-

days). The mean and 95% CI at this fime (just before the next scheduled injection) was 0.28 (0.18-0.43)

ng/mlL. -
Similarly, the mean E2 Cmax (95% CI) was 242 .4 (191-308) pg/mL after the third injection of Cyclo-Provera.
The mean (95% C1) Tmax was 4 {4-7) days. The E2 peak level after Cycio-Pro"_era administration was similar

- fo the pre-ovulatory E2 peak concentration. Table 4 summarizes mean peak p.l-ifsma concentrations of E2
foliowing the third injection. Simitar to the previous study [Fotherby 1982], plasma E2 levels decline 1o basal
values (< 100 pg/mL) by day 17 postinjection and are followed by a second E2 peak (endogenous) at about
day 49. The results of this study were consistent with other studies showing that the terminai haif-life of E2C
is much shprter than that of the MPA. |

b

Table 4. Geometric Mean Peak Concentrations (95% Clyef E2 in Plasma
Following the Third Consecutive Monthly Injacfion

Endpoint Cyclo-Provera 7
n Level (pg/mL) Days After injection

First peak (exogenous) 8 2424 4

(190.7-307.8) {4-7)
Level when bleeding started | 8 545 17

{40.9-54.5) (15-20)
Second peak (endogenous) | 8 414.0 49

{307.8-552.9) (40-58)
Third peak {pre-ovulatory) 7 2560 77

{207.0-326.9) {70-85)

Source: Aedo 1985, Table I, p461 (pmol/L converted to pg/mL)

Sang 1995¢ and 1996: The extent of drug accumulation foliowing montply IM injection of Cyclo-Provewa

was investigated in a longiludinal pharmacokinetic study. Nine Chinese (Asian) women received monthly

- ~e-r iNjECtiONS &jCyclo-Provera for 1 year. Blood samples were drawn on days 0, 1, 3, 5, 7, 14, 21, and 28 after

- the first, sixth, and twelfth consecutive injections for measurement of serum MPA and E2. Pharmacokinetic

-

parameter estimates for MPA and the range of E2 concentrations are shown in Table 5. During the first 6
months of treatment. the MPA Cmax and AUCO-28 increased by 47% and 71%, respectively. No additional
accumulation of MPA was noted from the sixth to the twelfth monthly injeclion.:The estimates for mean
residence time (MRT) after the first, sixth, and twelfth injections were similar, ranging from 11.98 to 12.77
days. At the end of the first, sixth, or twelfth injection intervals (day 28), serum MPA concentrations (Cd28)
ranged from 0.58-0.97 ng/mL. In contrast, serum E2 concentrations were similar afler the first, sixth. or twelith

consecutive injections and ranged from 65.9-366.1 pg/mL. There was no apparent accumulation of E2 from
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- .
the first through the twelfth injections. Furthermore. peak serum £2 concentrations in the Cyclo-Provera users

were within the range of pre-ovulatory rise of E2 in untreated women.

=

The results of this study indicate that measurable accumulation of MPA was observed after repeated monthiy
injections of Cyclo-Provera for the first 6 months. However, there was no additional accumulation of MPA

from the sixih through the twelfth injections. No accumulation of E2 was observed after 12 monthly injections.

-
Table 5. Pharmacokinetic parameters of MPA and E2 After the 1st, 6th, and 12th Monthly
Injections of Cycic-Proveia

Parameter injection Period
1st Month 6th Month 12th Month

MPA 2;
Tmax (day} 34109 43422 37126
Cmax (ng/mL) 1.45 1 0.49 2.141069. 2154070
AUCO0-28day (ng.d/mL) 21.58 + 10.88 36.90 + 1&827 37.81+£8.44
Mean residence time (day) 11.98 £ 1.08 12.77 £+ 0.47 12.43 £ 0.64
E2

Cmax (pg/mL) 290.2 £ 102.6 366.1 ¢ 139.9 311.91 1469

Range during period (pg/mL) 32.2 - 458.1 556 - 5866 34.4-616.1

Parameter values are Means + SD Source: Sang 1996, p 1-3

3. DOSE PROPORTIONALITY
Throughout the clinical development of Cyclc-Provera, four different dose combinations of MPA:E2C (ie, 50
mg:10 mg. 25 mg:5 mg, 12.5 mg:5 mg, and 12.5 :n3:2.5 mg) were investigaled in clinical triats. This section

summarizes the resuits of the study fWHO 1987aj that contains dose-proportionality information.

WHO 1987a: The dose proportionality. and comparative efficacy of MPA:E2C al two dose levels were

investigated in a multicenter, open-label, randomized trial WHO 1987a). A total of 44 women were enrolled at

three WHO Lollaborating Centers for Research in Human Reproduction: Bangkok, Thailand (n = 15); Mexico

) Mexig&in = 16); and, Szeged, Hungary {n = 13). Women were randomly allocated within each center to

-& one of the following treaiment groups: 1) Cycio-Provera (25 mg MPA:5S mg E2C, n = 22) and 2) 12.5mg
MPA:2.5 mg E2C (n = 22). They were studied for one control cycle, three consecutive monthly (28 days)
injeclions, and followed 90 days after the last injection. Serum levels of MPA and E2 were measured three

times a week for 90 days following the last (third) injection. Pharmacokinetic data fogf MPA were available only

for the Thaitand and Mexico centers. -

Serum MPA Concentrations: There were no differences in demographic data among centers or treatment

groups except that Hungarian women were aimost 10 cm taller than those from Mexico or Thailand [WHO

BEST PQSSIBLE £nBY



25 mg MPA:5 mg £2C 12.5 mg MPA'2.5 mg E2C
Centgr (n) Cmax Tmax {n) Cmax Tmax
= (pg/mL) (days) {pg/ml) - (days)
r———— - E—
Thaitand 7 736 2 8 303 2
(568-957)  (1-3) (208439)  (1-2)
Mexico 8 184 3 8 146 3
(50-318) (1-8) (56-336) _ (1-5)
Hungary* 7 202 3 6 95 4
(81-323) (1-6) (23-166)  (2-7)

-

1987a]. Pharmacokinetic data for MPA are summarized in Table 6 (no MPA data were available from

Aungarian women).

o

Table 6. Pharmacokinetic Parameters of MPA After the Third Monthly Injection of
Either 25 mg MPA:5 mg E2C or 12.5 mg MPA:2.5 mg E2C
{Geometric Means and 95% Confidence Intervals)

=
25 mg MPA:5 mg E2C 12.5 mg MPA:2.5mg E2C
Center (n) Cmax Tmax ts (n) Cmax Tmax th4
(pg/mL)  (days) (days) {pg/mL) (days) ({days)
Thailand | 7 36 23 12.1 8 22 2.4 145
(2.84.5) (1.8-3.0) (10.3- (1.8- (1.8-3.0) (11.1-18.9)
;._1 14.2) 2.8)
Mexico |8 1.5 7.8 15.4 8 1.3 6.3 114
(1.2-18) (o (119- (1.1- =20 (8.1-21.0)
14.0) 20.3) 1.5 %100

Source: WHO 1987a

Serum E2 Concentrations: Peak serum E2 concentrations were higher in Thai women by about 4-fold and

3-fold, respectively, as compared with Meaxican and Hungarian women. Based on Cmax estimates, serum €2
concentrations increased proportionately with increasing dose in That and Hungarian women. Mean E2 Cmax
vaiues were higher with the larger dose in Mexican women, but the values were not directly proportional to the

dose. Mean Tmax values were similar for all groups. Pharmacokinetic data for E2 are summarized in Table 7.

Table 7. Pharmacokinetic Parameters of E2 After the Third Monthty Injection of Either 25
mg MPA:5 mg E2C or 12.5 mg MPA:2.5 mg E2C
{Geometric Means and 95% Confidence intervals)

Source: WHO 1987a
‘ Listed incorrectly in the source document (WHO 1987) as Mexico City.

REST POSSIBLE COPY
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Peak serum E2 concentrations were higher in Thai women by aboul 4-foid and 3-foid. respectively, as

compared with Mexican and Hungarian women. -

=

Cverall, serum MPA and E2 concentrations increased with an increase in respective MPA and E2C doses.
Peak serum concentrations of MPA and E2 in Thai women were higher than corresponding values in Mexican

(MPA and E2) and Hungarian (E2) women, suggesting that both MPA and £2 are absorbed relatively more

Lna" 3

rapidly in Thai women following Cyclo-Provera administration.

4. SPECIAL POPULATIONS
Formal assessments of the pharmacokinetics of MPA and E2 were not conducted in special populations {eg,

geriatric, pgdiatric, women less than 16 years of age, or women with hepatic and renal diseases).
& .

Ra_;e.' The pharmacokinetics of MPA and E2C were evaluated in women @‘m different countries (races) in
which Cycio-Proveva was investigated. With the exception of Thai (Asia'rﬁ women, serum MPA and E2
concentrations after Cyclo-Mcovera administration are similar in women from various countries. Thai women
show relatively higher Cmax and shorter Tmax vatues for both MPA and E2, indicating faster drug absorption
following Cyclo-Provera administration [WHO 1987a). The contraceptive efficacy of Cyclo-Provara was similar
in Thai women compared to other populalions, indicating }hat pharmacokinetic differences with regard to
contraception are not clinically relevanl. However, reversal of the contraceptive effect of Cyclo-Piovera is

observed earlier in Thai women, consistent with the pharmacokinetic differences observed.

Renal Insufficiency: Cyclo-Provera steroidal components are aimos!t exclusively eliminated by hepatic

metabolism. No dose adjustment is necessary in females with renal dysfunction.

Hepatic Insufficiency: Administration of Cyclo-Provera is contraindicaled in women with severe hepatic
disese. The dosage of Cyclo-Prevera has not been established for women with mild or moderate symptomatic

-
- liver dysfunction.
2
*

5. DRUG INTERACTIONS

Formal assessments for dmg-drﬁg interactions involving Cycio-Provera were not conducted. Also,
coadministration of estrogen with MPA does not affect the pharmacokinetic profile of MPA. Similarly, MPA
does not affect the pharmacokinetic profile of the coadministred estrogen. L

In breast cancer patients receiving high MPA doses (1500 mg/day) as chemotherapy, concomitant
administration of aminoglulethamide sesulted in lower plasma MPA concentrations [Van Deijk 1985].
However, use of Cyclo-Provera is contraindicaled in patients with estrogen-sensitive tumors. Therefore, such

interaction would be unlikely with contraceplive use of Cyclo-Provera.
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6. PHARMACOKINETIC/PHARMACODYNAMIC RELATIONSHIPS o
This section summarizes pharmacokinetic/pharmacodynamic studies that assess the temporal relationship

between serum MPA concentrations a2nd suppression of ovulation after repeated fﬁontﬁly dosing, and the

return to ovulation after cessation of Cyclo-Provera dosing.

a) Serum MPA and Supression of Ovulation {Dose selection for clinical trials): The effects of MPAE2C
on suppression of ovulation and on plasma/serum concentrations of the injected s?[eroids were assessed in
women of reproductive age after monthly administration at different doses. Three studies [Aedo 1985, Fotherby

1982, WHO 1957a] used 25 mg MPA:5 mg E2C.

The designs of these studies were similar. Women were studied for one control cycle, three conseculive
monthly in;éetion cycies, and follow-up (90 days after the last injection). For determination of serum MPA
concentrations, blood samples were drawn al various times during the th.;_‘se treatment months [Fotherby
1982}, or 3 times weekly for 90 days after the iast injection [Aedo 1985, WﬁO 198-73. WHO Study-A). For
assessment of ovulation, plasma/serum levels of progesterone and E2 were measured weekly throughout the
studies; ovulation was defined as plasma/serum progesterone levels > 4.40 ng/mL (> 14 nmol/L) for at least 5

days.

Fotherby 1982: The effects of repeated monthly injections of Cyclo-Provura on suppression of ovulation and
on serum concentrations of the administered stercids were investigated in 12 women at four centers: 1)
Alexandria, Egypt; 2) Havana, Cuba; 3) Mexico City, Mexico; and 4) Stockholm, Sweden. Woman received IM
injeclioﬁs of 25 mg MPA:5 mg E2C at 28-day intervals for 3 consecutive months. Serum MPA concentrations
were highest (0.70-2.00 ng/mL} during the first 10 days following Cyclo-Provera administration and steadily
deciined thereafter. The time required for serum MPA concentrations to fall below the detection limit of the
RIA W ———— aftér the third monthly injection ranged from 28 to 62 days. This concentration-time profile
was closeiy associated with both the magnitude and duration of the pharmdcodynamic response observed.

A2
Ovulation yas suppressed throughout the ireatment period, as indicated by serum progesterone levels

-

< 3 ng/mL. " No luteal activity was observed during the treatment period. These resulls suggest that
25 mg MPA:5 mg E2C effectively inhibits ovulation for at least 48 days.

Aedo 1985; The effects of repeated monthly administrations of Cycio-Provera on pvulation and on plasma
MPA concentrations were evaluated in 8 women who received IM injections of 25 ing MPA:5 mg E2C at 30-
day intervals for 3 consecutive months. In all 8 women, plasma MPA levels increased during the first 10 days
postinjection. The mean maximum MPA concenfration (95% CI) afier the third monthly injection was
1.12 (0.93-1.43} ng/mL, and Tmax occurred within the first 10 days post injection. MPA levels gradually

declined thereafter. MPA levels were detectable in all women up to 50 days, but were lower than the limit of
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detection in ali but 4 women al S0 days after the third injeclion. By the end of the injection interval (about day

30). the mean (95% CI) MPA level was 0.28 (0.18-0.;43) ng/mL or 0.72 (0.46-1.10) nmol/L.

-3

Progesterone concentration-ime profites during the 90 days following the third monthly injection of Cyclo-
Provera were determined. Prior to the first injection, luteal-like plasma progesterone peaks were observed in
all 8 women, indicating the presence of normal ovulatory cycles. As expected, plasma progesterone
concentrations were completely suppressed afler Cyclo-Provera injection in thes:women. After the third
Cyclo-Frovera injection, plasma progesterone levels were suppressed for approximately 60 to 70 days post
injection. In 3 subjects, limited elevation in progesterone levels occurred within 60-70 days after the third
mjechon However this did not reach ovulatory level and was associated with a small elevation in plasma E2
Ievels The‘slow elimination of plasma MPA was associated with progesterone suppression lasting up 1o 60
days postinjection. These results demonstrate that monthly IM injection o&gs mg MPA:5 mg E2ZC provides

reproducible, prolonged piasma MPA concentrations consistent with suppressﬁbn of ovulation up to 60 days.

WHO 1987a: The pharmacokinetics and pharmacodynamics of MPA:E2C were investigated at two dose
levels. Forty-four (44) women were enrolled from three WHO Collaborating Centers for Research in Human
Reproduction: Bangkok. Thailand (n = 15); Mexico City. Mexico (n = 16); and, Szeged, Hungary (n=13).
Women were randomly aliocated within each center to one of the following treatment groups: 1) 25 mg MPA:S
mg E2C (n'= 22y or 2) 12.5 mg MPA:2.5 mg E2C (n = 22). Women were studied for one control cycle, three

consecutive monthly (28 days) injections, and two months follow-up.

MPA pharmacokinetic data were available only from the Thailand and Mexico centers. Consistent with
previous studies, serum MPA levels increased within the first week after injection of both doses of MPA.E2C,
indicating slow systemic absorption from the site of injection. The apparemt half-life of MPA ranged from

11.4-154 dgys. and no consistent difference was found among the treatment groups.

By -l

The 12.5 mg MPA:2.5 mg E2C dose was found to suppress ovuiation in 21 of 22 women. One woman (in the
Bangkok center) ovulated during the third reatment period, as indicated by serum progesterone levels of
> 4.40 ng/mL (> 14 nmolL). In confrast, ovutation was completely inhibited for a;‘ least 1 month in all 22
women receiving the 25 mg MPA:S mg E2C dose. There was no noliceable chang'e_ in the overall efficacy of
Cyclo-Provera among women at the three centers. The results of this study support the selection of the 25 mg

MPA:5 mg E2C dose in effectively inhibiting ovulation for at least one month after IM administration.

WHO Study-A: To further examine the possibilily thal a dose lower than 25 mg MPA:5 mg E2C mmught

effectively suppress ovulation, a dose of 12.5 mg MPA:5 mg E2C was evaluated with respect to suppression
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 of ovuiation in 24 women. Consistent with the resuils of the WHO 1987a study. the 12.5 mg MPA5 mg E2C

regimen failed to consistently suppress ovulation. During the third treatment month, 42% of women receiving
12.5 mg MPA:5 mg E2C ovulated as determined by peripheral progesterone levels b"ersistenuy >4.72 ng/mL
(> 15 nmol/L).

b} Serum MPA and Return of Ovulation/Menstrual Cycles: To demonsirate that repeated

administration of Cyclo-Provera does not permanently suppress the pituitary-ovad;i axis leading to infertility,
the reversibility of ovulaior; suppression was investigated following cessalion of both short-term [Aedo 1985,
Fotherby 1982, WHO 1987a, WHO Study-A] and long-term [Bassol 1995] Cyclo-Provera,therapy. These
studies used several indicators for assessment of return to ovulation, including plasma E2 > 150 pg/mL and
progestergne > 4.72 to 5.03 ng/ml, and urinary concentrations of estrone glucuronide of 85 to 170 nmol/L.
pregnaned:%l glucuronide of 10 to 22 molL. and LH of 12 to 75 mUYmL in at least three consec:itive urine
samples. Non-ovulatory cycies werse indicaled by the absence of wteal lé@ls of progesterone following an

increase in endogenous E2.

Fotherby 1982: The retumn of ovarian function (follicuiar and luteal activities) in 9 women foliowing the third
(last) monthly injection of Cyclo-Provera is illustraled in Figure 3. in three women, follicular activity was
observed loward the end of the third injection interval indicated by an increase in endogenous E2 levels > 150
po/mL; however, there was no corpus luteum activity to indicate ovulatory cycles in these women at this time.
Follicular activity retumed in 8 (73%) of 11 women by 50 days after the last injection. Luteal activity (assessed
by piasma progesterone > 3 ng/mL) was not present until at least 48 days after the last injection. By the end
of the second and third months of follow-up, 2 {18%) and 6 (54%) of 11 women had ovulated, respectively.

Follicular and/or luteal activity information was not provided for several women.

Figure 3. Return of Ovarian Function {Resumption of Follicular and Luteal Phase Activity) in

individual Patients Foliowing the Third Monthiy Injection of CycloFiovera
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Aedo 1985: Return of ovulanon was assessed by plasma E2 levels > 150 pg/mL and progesterone levels >
5.03 ng/mL (16 nmol/L) for at teast 5 days. Resumption of follicular phase activity followmg the third injection
of Cyclo-Provera is illustrated in Figure 4. In 7 of 8 women treated with 25 mg MPA:5 mg E2C, the first normal
preovulatory plasma E£2 peak occurred 70 to 85 days after the third injection. Similarly, the first normal
ovulatory rise in plasma progesterone leveis occurred 71 to 90 days after the th?:_? injection. A temporal
refationship was apparent between the decline in MPA concentrations following ces’sation of Cyclo-Provera
dosing and the rise in plasma progesterone concentrations. These resulls demonstrate that suppression of
ovulation by Cyclo-Fravera is reversibie within 2 to 3 months after the last injection of therapy. -
Figure djlamrn of Ovarian Function (Resumption of Foliicular Phase Activity) Folliowing the Third

Injection of Cyclo-Frovera i
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WHO Study 1987a: in this study, ovulation was re-eslablished earliest in women receiving a dose of

12.5 mg MPA:2.5 mg E2C. For both doses of MPA:E2C studied, ovulation retumed relatively more rapidty in
Thai women compared with Mexican or Hungarian women. These results are consisignt with the lower serum
MPA and E2 concentrations observed after the administration of the lower dose, and the relatively rapid drug
absorption and elimination in Thai women that were found in this study. Table 8. Presents the number of

women in each treatment group who ovuiated during the third treatment month and in the months posl

BEST POSSIBLE COPY
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Table 8. Number of Women in Each Treatment Group Who Ovulated Durlng the Third Treatment

Month and in The Months Post injection

Treatment Center Number  of | Third First Mc;gthf Se-~and
Subjects Treatment Post- Month Post-
MPA:E2C Month Treatment Treatment
25 mg:5 mg Thailand 7 0 6 7
' Mexico 8 0 4 5
- Hungary 6 0 1 = 3
Total 21 0.0% 52.4% = 71.4%
12.5mg:2.5mg Thailand 8 1 6 7
Mexico 7 0 5 7
Hungary 5 0 1 4
Total 20 5.0% 60.0% 90.0%
;‘_'_Source: WHO 1987a.

Bassol 1995: The reversibility of suppression of ovulation after long-term (Z'iars) trealment was evaluated in
10 women. Ovulation was determined by urinary concentrations of estrone glucuronide (85 nmol/L to 170
nmol/L}, pregnanadiol glucurenide (10 mol. to 22 moll), and LH hormone (12 mUI/mL to 75 mUI/mL) in at
least three consecutive urine samples. Following two years of treatment with 25 mg MPA:5 mg E2C, 6 of 10
women ovulated at least once within 120 days following the last injection. Endometrial bleeding was cbserved

in two women within approximately 4 months after the final injection.

7. POPULATION PK AND PD ANALYSIS
No population PK/PD analysis was performed.

IX. LABELING
The sponsor proposed labeling for Cyclo-Provera is included in Attachment V
-y
a
EVIEWEECOMMENTS
' The foliowing changes are recommended for the Pharmacokinetic subsection of the labeling.

Pharmmacokinetics
Absorption:

o
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