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“Contraceptive Discovery and Development Branch, NICHD, Bethesda, MD, USA

Abstract

Objective—To determine whether a 3-month contraceptive vaginal ring (CVR) delivering
ulipristal acetate (UPA) can inhibit ovulation in 90% of cycles.

Study Design—This was a randomized dose-finding parallel group clinical trial. Fifty-five
healthy women with normal ovulation at baseline were randomized to receive a low-dose (1500ug/
day) or a high-dose (2500pg/d) UPA-CVR for two consecutive 12-week treatment periods,
followed by a recovery cycle. A subgroup of women received levonorgestrel (LNG) 1.5 mg orally
twice (at the end of both 12-week ring periods) or once (at the end of the 24-week treatment). The
primary outcome was ovulation suppression assessed by transvaginal ultrasound and hormone
levels. Secondary outcomes included endometrial safety and bleeding patterns.

Results—All subjects showed normal ovulation at baseline and recovery. Ovulation suppression
was seen in 81.8% (95% Cl: 73.3%, 88.5%) and 86.1% (95% CI: 78.1%, 92%) of treatment cycles
with low and high-dose, respectively. Benign progesterone receptor modulator associated
endometrial changes (PAEC) were seen during treatment; 78.8% at week 24, but resolved at
recovery cycle. A few cases of heavy bleeding occurred near the end of the 24-week treatment, but
a single dose of LNG every 12weeks reduced the increase in endometrial thickness during the
second treatment period and prevented excessive bleeding.

Conclusion—The 3-month UPA-CVR may become an effective long-acting, user-controlled
estrogen-free contraceptive. The greatest suppression of ovulation was seen with the 2500 pg/d
ring.

Keywords
Ulipristal acetate; contraception; pharmacodynamics; endometrium; vaginal ring

INTRODUCTION

High rates of unintended pregnancy resulting from non-use of contraception or failure of
existing methods indicate the need for novel methods with better safety and acceptability
[1]. An estrogen-free, long-acting, user-controlled, vaginal ring with a simplified continuous
regimen, may improve compliance and contraceptive safety and efficacy.

The progesterone receptor modulators (PRMSs) exert contraceptive action through a variety
of mechanisms including inhibition of ovulation. Prevention of follicular rupture occurs by
blockade of gonadotropin-surge mediated events which are progesterone receptor (PR)-
dependent [2]. Ulipristal acetate (UPA), also known as CDB/VA-2914, is a PRM initially
developed by the National Institutes of Child Health and Human Development (NICHD)
and then by HRA pharma [3,4]. UPA was developed for gynecological applications, and is
currently approved as an oral emergency contraceptive in Europe (EU) and in the USA, for
use up to 5 days after unprotected intercourse [5], and for treatment of heavy menstrual
bleeding due to uterine fibroids (EU) [6]. Oral doses of 5 or 10mg/day, suppress ovulation in
about 80% of subjects and induce amenorrhea in 81% and 90% of subjects, respectively [7].
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UPA metabolism is predominantly mediated by cytochrome P450 isoenzymes (CYP450)
3A4 with the monodemethylated derivative (CDB-3877) being the main metabolite. This
derivative is pharmacologically active but less than its parent compound [4].

A 3-month UPA contraceptive vaginal ring (UPA-CVR) designed for continuous use is
under development for contraception by The Population Council (PC). In earlier studies,
rings releasing 800ug/day UPA, suppressed ovulation in 68% of cycles, when UPA levels
reached >7 ng/mL [8,9]. End of treatment endometrial biopsies (EB) showed benign
glandular changes, described as PRM-associated endometrial changes (PAECs) [10], in a
background of inactive or weakly proliferative endometrium. Results from these preliminary
studies demonstrate tolerability of UPA-CVR and indicate UPA levels at >7ng/ml, as
threshold for efficacy.

We report here pharmacodynamic results of a dose-finding study testing two new UPA-
CVRs releasing 1500 or 2500ug/day. We hypothesized that by increasing the delivery dose
of UPA, subjects using the new rings would achieve higher serum levels of UPA than seen
with the prior UPA-CVR [9]. Therefore the main objective was to determine the dose
capable of suppressing ovulation in 90% of cycles.

MATERIALS and METHODS

Study design

This randomized, parallel-group dose-finding and safety study was conducted at three
clinics in Chile (Clinic 2), Dominican Republic [(DR) Clinic 3], and Portland [(OR) Clinic
17], in accordance with ICH Guidelines and the Declaration of Helsinki. Approval was
granted by each clinic’s Ethics Committee and PC’s Institutional Review Board.

Eligible subjects were 21-40 years old, with regular menstrual cycles, a body mass index
(BMI) < 30kg/m? and not at risk for pregnancy. Exclusion criteria included breastfeeding,
contraindications to hormonal contraceptives, and current use of hormones or intrauterine
device. A baseline ovulatory cycle was required.

Eligible subjects were randomized to the first treatment period on day 2-5 of the next cycle
to a low-dose (1500ug/d) or a high-dose (2500ug/d) vaginal ring to determine the lowest-
effective dose to block ovulation in 90% of cycles. Staff members in clinics 2 and 3, or
pharmacists in clinic 17 dispensed either dose of vaginal rings according to a computer
generated randomization list (See description in supplemental material section).

The UPA-CVRs made of micronized UPA mixed in a silicone elastomer matrix designed to
achieve a first-order release profile of the steroid over 3 months [11]. Each ring was used
continuously for 12 consecutive weeks. After 12 weeks (Treatment Period-1), the ring was
changed for a new ring of same dose used for 12 additional weeks (Treatment Period-2). A
post-treatment recovery cycle followed.

Transvaginal ultrasound (TVUS) and serum hormone levels were used to evaluate ovarian
activity. For safety evaluation of the endometrial effect of treatment, an EB was obtained
during the luteal phase of the baseline cycle, at the end of each 12-week treatment period,
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and during the luteal phase of the recovery cycle. Subjects recorded adverse events, bleeding
and spotting, in a daily diary. Bleeding categories were: none, spotting (light bleeding, not
requiring protection), normal bleeding (as normal menses), and heavy bleeding (excessive).

Measurements

Serum Estradiol (E2) and progesterone (P) were measured twice weekly, while UPA was
measured once a week. Clotted whole blood was centrifuged; serum specimens were
separated and stored at —80°C until analysis. E2 and P were assayed at each clinic’s
laboratory. Serum aliquots were sent to PC’s labs for UPA analysis by radioimmunoassay
(RIA) method [12]; samples from Chile were also measured by liquid chromatography-
tandem mass spectrometry (LCMS/MS) (see supplemental material). While RIA measures
both UPA and metabolites together, LCMS/MS measures separately the parent molecule and
one major metabolite [7].

Follicular development and endometrial changes were assessed by TVUS done twice weekly
during the baseline cycle, all 12 weeks of treatment period-1, weeks 6-12 only in treatment
period-2, and during the recovery cycle (see supplemental material). At each visit, the
leading follicle in each ovary was measured in the plane that showed the follicle to be the
largest. The two largest perpendicular measurements in one plane were taken and used to
calculate the mean diameter. Follicle rupture was defined by at least 50% decrease in
maximum diameter or the presence of internal echoes suggesting change to a corpus luteum.
Endometrial thickness (ET) was measured in an anterior-posterior plane.

Classification of Ovarian Activity

As rings were used continuously, we defined “treatment cycle” as each 4-week treatment
sequence.

Ovarian function was evaluated during six time periods: 1) control cycle; 2) weeks 1-4
treatment period-1; 3) weeks 5-8 treatment period-1; 4) weeks 9-12 treatment period-1; 5)
weeks 6-12 treatment period-2; 6) post-treatment cycles. Treatment cycles were classified
according to presence or absence of luteal activity, defined as P=10 nmol/L (~3ng/mL) in at
least two consecutive samples. Ultrasound and endocrine profiles in each “treatment cycle”
allowed six classifications as previously described [9]: ovulation; ovulatory dysfunction;
luteinized un-ruptured follicle (LUF); persistent follicle; no follicular development; or no
follicular resolution (see Table-1S in Supplemental material).

Endometrial Evaluation

EB samples were obtained using either a Pipelle (Cooper Surgical, Trumbull, CT) (DR,
Chile) or an Explora (Cooper Surgical, Trumbull, CT) (Oregon) device. A portion of each
sample was placed for use in 10% neutral buffered formaldehyde for histology and
immunohistochemistry studies. The remaining fresh tissue, flash-frozen in liquid nitrogen,
was stored at —80°C. Endometrial evaluation included conventional histological examination
of hematoxylineosin stained sections. Immunohistochemical assessment included
proliferation markers Ki67, PhosphoH3, and bcl2. A semiquantitative method was used to
assess immunohistochemical staining [9].
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Protocol amendment

During the study, three initial cases of heavy or prolonged bleeding were reported; two in
the last month of ring use, while another shortly after discontinuing ring use. These bleeding
episodes led to a protocol amendment that included treatment with levonorgestrel (LNG) 1.5
mg single dose at the end of each 12-week period at ring change. We hypothesized that since
LNG is a potent androgenic progestin, a single dose would induce decidualization, followed
by a withdrawal bleeding, thus reducing the risk of significant endometrial thickening and
subsequent heavy bleeding. When the amendment was approved by the IRB’s, 27
participants had already completed both rings’ use and therefore did not receive LNG,;
eleven participants were in the last three months of the study and received a single 1.5 mg
LNG dose after 24 weeks of use on the day of ring removal; 4 participants were in the first
month of use and 12 had not started ring use yet, and therefore received both LNG 1.5 mg
doses.

Statistics

Each participant was scheduled to contribute four treatment cycles for analysis. Under the
assumptions that the ring would prove 90% successful in inhibiting ovulation and 25 women
in each dose would complete the study, 100 cycles would be analyzed in each dose. Under
this hypothesis, the probability of observing between 83-97 non-ovulatory cycles at each
dose would be 96%. To account for drop-outs, planned enrollment was 60 women (30 per
dose).

Data were summarized based on intention-to-treat population. Subjects’ baseline
characteristics were presented as means(xSD), compared with two samples t-tests between
doses, and with analysis of variance (ANOVA) between centers. The primary outcome,
ovulation suppression rate was presented as percentage and 95% confidence interval (CI)
was calculated for each dose. Fisher’s Exact Tests and Chi-Square tests were used to
compare ovulation suppression rate between doses at each center and in total. Continuous
longitudinal data were presented as means(xSD). Linear mixed models with Bonferroni
adjustment were used to compare the change of mean levels of UPA, estradiol,
progesterone, ET over time and between different ovarian activity classifications. The
association between means of UPA measured by LCMS/MS and RIA was evaluated by
linear regression model. All analyses were performed using SAS 9.1 (Cary, NC, USA).
Statistical significance was taken as two-sided p<0.05.

RESULTS

A total of 55 women were randomized to the treatment with 28 and 27 subjects randomized
to low- and high-dose rings, respectively. Fifty-three subjects completed the study; (one
discontinued after treatment period-2 due to moving and one was lost to follow-up during
post-treatment recovery). Therefore the analysis included 110 and 108 cycles, respectively
(see diagram in supplemental section, Table-2S). Baseline characteristics were not
statistically different between doses (Table 1). The Oregon subjects were significantly
younger than subjects from Chile, and taller and heavier than those at the other sites,
although the BMI was not significantly different (Range 18.3-30).
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Ovarian response

Figure 1 shows percentages of ovulation.

Overall (Table 2), 81.8% (95% CI: 73.3%, 88.5%) of treatment cycles were classified as
ovulation suppression in low-dose and 86.1% (95% CI: 78.1%, 92%) in high-dose group
with no significant differences between sites.

The highest efficacy was seen in Oregon [0% ovulation in the second 12-week high-dose,
treatment period], however all women in this site also received 2 doses of LNG. Since there
was a 6-week sample break following the first LNG intake, any effect of LNG over ovarian
activity could not be assessed.

Ovarian classifications and serum levels of E2 and P during UPA-CVR use are represented
in Table 3. Ovarian activity classification showed no significant difference between doses,
and the most common categories observed during UPA ring use were: persistent follicle
(33.0%) followed by ovulation (16.1%), no follicular development (14.2%), LUF (9.2%),
and ovulatory dysfunction (6.4%). Persistent follicles were associated with prolonged
elevation of estradiol, which lasted 2—-3 weeks. The mean level of E, during all cycles in
which a persistent follicle was diagnosed was 446.8 +301 pmol/L, similar to levels seen
during ovulatory cycles (449.0 £187.6 pmol/L) and much greater than in cycles with no
follicular development (162.6 £66.9 pmol/L) (Table 3).

In 21.1% of the sampling periods, no follicular resolution was observed within the
designated 4-week observation cycle; that is, a follicle began to develop, but the resolution
(whether rupture, persistent follicle, or LUF) occurred in the following 4-week sequence.

A return to normal ovulation following ring removal was observed during the post-treatment
recovery cycle in all subjects except for 2 in the low-dose group. One experienced a LUF in
the first post-treatment cycle followed by normal ovulation in the second post-treatment
cycle; the other one experienced LUF in four cycles and ovulated during the 5™ post-
treatment cycle.

Ovarian suppression was directly related to UPA serum levels. The highest levels were
observed in cycles with complete ovarian suppression (no follicular development, RIA:
7.88+2.18 ng/mL), while the lowest level was observed in ovulatory cycles (RIA:
4.85+1.85ng/mL) (Table 3). A threshold of 7ng/mL (RIA) seems required for consistent
ovulation suppression.

Figure 2 shows the mean levels of UPA during the study. Serum levels of UPA tested by
LCMS/MS were significantly lower than those tested by RIA, measuring UPA and
metabolites. However, UPA mean levels measured by these two methods were strongly
associated (UPA tested by RIA = 0.9445 + 0.9201UPA tested by LCMS/MS: R2 = 0.8209). Among
users of the high-dose ring, the UPA serum levels (based on RIA) were not significantly
higher in participants from Oregon than from site 3 (Oregon: 7.86+1.83 versus Site3:
6.61+2.70, p values=0.3068). The threshold of UPA level at 7ng/ml showed no association
with BMI, ethnicity, race, education level, alcohol use or smoking. (p>0.05 for each
variable)
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Endometrial evaluation

Pre-treatment luteal phase biopsies (n=55) all showed normal secretory endometrium. Since
no differences were seen between the two doses, histological results were pooled (Table 4).
Conventional histology demonstrated the transition of endometrium from normal
physiological baseline secretory state (100%), to specific PAECs on treatment (64.2% at
week-12 and 78.8% at week-24), followed by a return to baseline aspects after treatment
withdrawal (100%) (Table 4). PAEC were present in 90.9% of biopsies in women without
luteal activity in the 30 days preceding the EB, and only near 20% in those with luteal
activity in the 30 days preceding the EB. Normal endometrium was seen in all subjects in
the recovery cycle. There were no differences in the on-treatment endometrial outcomes
whether LNG was used or not, however the biopsy taken 12 weeks after LNG may have
missed related changes.

As expected Ki67 labeling of glandular and surface epithelia was low in baseline specimens
obtained during the luteal phase when epithelial proliferation in endometrium is suppressed
by progesterone. Ki67 labeling increased in epithelium during treatment, indicating that an
increased proportion of epithelial cells returned to the cell cycle. Phosphorylated Histone H3
(PhosphoH3) antibody is specific to cells in mitosis [14]. As expected, epithelial cells in the
baseline secretory endometrium showed very low levels of PhosphoH3 labeling, but
increased under UPA. For both Ki67 and PhosphoH3 there was little change in the labeling
index of endometrial stromal cells throughout the study. Bcl-2 protein is known to prolong
cell survival by preventing apoptosis. During treatment with UPA, Bcl2 glandular staining
increased, but surface epithelial and stromal staining decreased. After treatment, a return to
normal morphology of luteal phase was observed, and expression of proliferation markers
returned to similar patterns seen at baseline.

During the control cycle, mean endometrial thickness (ET) of all subjects was 8.65 (+3.02)
mm. Thickness gradually increased during treatment and became significantly elevated from
baseline by week-24 (mean 13.65+6.74 mm, p<.0001) (Fig 3).

The linear mixed model showed that mean ET (log transformation) was significantly
different between ovarian activity categories (p=0.0028). The highest ET level was observed
in cycles of persistent follicle (11.6£5.8 mm) and mean thickness in these cycles was
significantly greater than that in ovulatory and no follicular development cycles (adjusted p
=0.0110 and 0.0385, respectively) (Table 3).

During first ring use, only 3/54 (5.6%), two subjects in the low-dose and one in the high-
dose group, had ET >20 mm; while during second ring use, 15/54 (27.8%), 9 in high-dose
and 6 in low-dose, had ET >20 mm. ET increased less during the second study period for
subjects who used LNG. Fewer subjects using two doses of LNG (18.8%, 3/16) had
endometrial thickness of >20 mm at the end of treatment period-2 compared with those that
did not receive LNG or received LNG only after the second ring (31.6%, 12/38).

Bleeding patterns

Most subjects reported either a complete absence of bleeding and spotting (47.8% low-dose,
52.2% high-dose group) or infrequent spotting (<7days) (26.1% in both groups) during first
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treatment period. During treatment period-2, bleeding patterns varied depending on whether
the subject had received LNG. For the subjects who did not take LNG at end of first
treatment period, 31.6% in low-dose and 52.6% in high-dose group had no bleeding or
spotting during the second treatment period. Bleeding episodes were associated with P
withdrawal in ovulatory cycles, whereas amenorrhea was common in anovulatory cycles. Of
these 16 subjects who used LNG at the end of both ring sequences, 11 experienced LNG
withdrawal bleeding at end of treatment period-1, and all 16 subjects bled following the
second ring removal. The mean interval from administration of LNG to bleeding was 7.2
(x4.4) days for the first dose of LNG and 7.6 (+4.1) days for the second dose. Mean duration
of bleeding was 6.2 (+2.0) days and 7.9 (£4.9) days, respectively.

Heavy bleeding and/or prolonged bleeding

A total of 8 subjects reported heavy or prolonged bleeding as adverse events. The three first
cases of heavy bleeding led to protocol amendment one in Chile (SAE with curettage) and
two cases from Santo Domingo. Two cases occurred during ring use and one case occurred
after the last ring removal. However, before approval of the protocol amendment by the
IRB’s and its implementation, five other cases occurred following last ring removal. Table 5
describes the occurrence of heavy and/or prolonged bleeding.

Two of these occurred in the sixth cycle of ring use, associated with thickened endometrium
(30 and 40mm). One of these two bleeding episodes was reported as a serious adverse event
and is described below. The other six reports of heavy and/or prolonged bleeding occurred
after discontinuing the second ring use. The maximum endometrial thickness in these six
cases at end of second ring use ranged from 17 to 37mm. Table 5 shows the cases of heavy
and/or prolonged bleeding according to LNG use or not. No apparent difference in such
reports was seen between subjects who received none or only one dose of LNG at end of
treatment. None of the 16 subjects who used LNG at the end of both ring sequences reported
adverse events related to heavy and/or prolonged bleeding.

Safety reports

As mentioned above, one of the subjects with heavy bleeding required hospitalization and
this was assessed as a drug-related SAE. The bleeding occurred after using the ring for 144
days with a thick endometrium (40mm, then 33mm at hospitalization) showing PAEC.
Treatment was discontinued and the subject underwent uterine curettage and blood
transfusion.

Two other reported SAEs: thyroiditis and incisional hernia were judged to be unrelated to
treatment.

Other adverse events

A variety of vaginal adverse events (AEs) were reported including vulvovaginal mycotic
infection (18.2%), bacterial vaginosis (14.5%) and vaginal discharge (10.9%). These
common side-effects were evaluated and identified more frequently in this longer 6-month
study with more visits than in our previous 3-month ring study [9].
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No significant overall change was seen in either systolic or diastolic blood pressure, or in
hemoglobin (mean difference from baseline —0.46 (+0.03) low and —0.26 (£0.04) g/dL high
dose. Clinical chemistry and hematological parameters also remained within normal ranges
at end of treatment. Three participants developed anemia.

DISCUSSION

This study assessed the pharmacodynamic effects of two doses of UPA delivered from a
novel vaginal ring system. Although there was a trend towards greater ovulation suppression
with the high versus low-dose (86.1 % vs. 81.8%) UPA ring, this was not statistically
significant. However, with a 95% Confidence Interval (78%, 92%) for the high-dose,
including the targeted 90% ovulation suppression, we can conclude the 2500 pg/d was the
most effective dose. This high-dose achieved 92.6% suppression in the second period.

Ovarian suppression correlated with serum UPA >7ng/mL (RIA) as previously reported [9].
Subjects at the Oregon study site had higher mean serum levels of UPA consistently
>7ng/mL, but these levels were not significantly different from the site in Santo Domingo
where the measures were made with the same RIA technique. Also there were no ovulations
in the high dose ring group in Oregon. Since the mean BMI of Oregon subjects was greater
than that of subjects at the other sites, it is not likely that this influenced serum levels. Data
from subject diaries did not suggest a difference in compliance as an explanation. Moreover,
the follow-up of subjects was intense with serial visits that showed stable UPA levels
indicating continuous ring use in all three centers.

Although all subjects at this site also received treatment with a single dose LNG 1.5 mg at
the end of each treatment period, it is not likely that this improved the results with ovulation
suppression, because the first LNG dose was administered after evaluation of the first three
28-day “cycles” of ring use, suggesting that LNG could not have influenced these
observations. The observations for the final cycle occurred during weeks 6-12 of ring 2,
more than 6 weeks after LNG levels were expected to have cleared [13]. Although a
statistical difference in parity and height was found between women from Oregon and the
other sites, there was no effect of age, BMI or parity on UPA-CVR effect on ovulation.

PRMs act both at the hypothalamic-pituitary level and at the ovarian level to prevent follicle
rupture [2]. We did not measure gonadotrophins in this study as we could not conduct daily
measures. However, higher serum levels of UPA were associated with greater follicular
suppression. Moreover, delivery of UPA through a vaginal ring was far more effective at
suppressing ovulation than the same dose (2.5mg/d) given orally in a previous study (9.1%
suppression) [7], suggesting higher bioavailability with the ring or a more direct ovarian
action [2].

Bleeding patterns were generally favorable during treatment. A complete absence of
bleeding and spotting occurred in almost half of subjects. In general, predictable withdrawal
bleeding occurred following ovulatory cycles. Heavy bleeding occurred in eight women
with increased endometrial thickness, at the end of treatment or shortly after discontinuing
ring use. The administration of a single dose of LNG every 3 months reduced thickening and
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induced a withdrawal bleeding 7-days following intake. The 1.5mg-dose was selected based
on pharmacokinetic data showing LNG levels >1,000 pmol/L for 5 days after oral intake
[13]. We hypothesized that this dose would induce decidualization and withdrawal bleeding,
and reduce the risk of endometrial thickening and heavy bleeding. After LNG use was
implemented, fewer subjects had ET >20 mm, and none experienced heavy bleeding.
Although this strategy represents a simple approach to manage endometrial changes during
PRM use, further safety and acceptability studies are needed. Also, LNG treatment may not
be needed in women who achieve serum levels of UPA >7 ng/mL, as follicle development is
uncommon, E2 levels remain low, and endometrial thickening is limited. In our study,
persistent follicles occurred with levels of UPA that suppressed ovulation but were
insufficient to prevent follicle growth. Persistent follicles were associated with high E2
levels which may explain the endometrial thickening after prolonged treatment, followed by
bleeding upon ring removal.

Biopsies showed characteristic PAEC [10], mostly in participants with no luteal activity.
These changes are considered benign, as there is no hyperplasia or cytological atypia.
Expression of proliferation markers Ki-67 and PhosphoH3 was significantly increased in the
endometrial glandular epithelium from samples obtained on treatment compared to baseline.
However, baseline biopsies were taken during secretory phase when proliferative activity is
low. While the EB taken on treatment showed lower levels of proliferation than would be
seen in physiological endometrium in the follicular phase, it was not possible to compare
these directly.

In our study, all of the endometrial changes reverted to normal after ovulation in the post-
treatment recovery samples, and there were no instances of PAEC in baseline samples. In
the PEARL studies where UPA was used for treatment of leiomyomas [6, 15, 17], non-
physiological changes were seen at low frequency at screening (8—-10%) including in the
placebo group.

Whether high rates of ovulation suppression are required for contraceptive efficacy with
UPA is unclear, and other mechanisms may be involved. A possible direct effect on sperm
was not confirmed [18, 19]. An effect on endometrial receptivity seems more likely [20-22].

With the hypothesis that PRM in general and UPA in particular would prevent breast cell
proliferation [16, 23], the in vivo effects of UPA on the mammary gland need to be studied
further.

In conclusion, the 3-month UPA-CVR may become an effective long-acting, user-controlled
estrogen-free non-daily contraceptive and the 95% CI of ovulation suppression rate at the
high dose of 2500pg/d included the 90% targeted efficacy. Confirmation of safety and
prevention of excessive bleeding, either by a progestin or by using higher UPA levels to
increase follicle suppression may permit prolonged treatment. Endometrial findings differ
from classic endometrial hyperplasia; however long-term studies are needed to confirm the
safety of chronic use of PRMs for contraception.
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Figure 1. Rate of ovulation (number of ovulatory cycles/total number of cycles) during the study
Control cycle was the baseline cycle. 1st and 2nd ring correspond to cycles assessed during

Treatment Periods 1 and 2. The overall rate combines all cycles during both treatment
periods. The post treatment cycle reflects the first 4 weeks after discontinuation of the ring.
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Figure 2.
Mean ( SD) serum levels of UPA during treatment with a 2500 pg (high dose) (panel A)

and 1500 pg (low dose) (panel B) vaginal ring. Correlation between serum levels of UPA
measured with RIA and LCMS (panel C).
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Mean (x SD) values of endometrial thickness change over 6 months use of a 2500 pug (high

dose) and 1500 pg (low dose) CVR in subjects who received (panel B) and did not receive
(panel A) levonorgestrel (LNG) 1.5 mg at the time of removal of the first and second ring.
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Table 2

Ovarian activity classification by treatment groups [n(%)]

Ovarian activity classification Low dose
(n=110 cycles)

Ovulation 20 (18.2)
Ovulatory dysfunction 7(6.4)

LUF 6 (5.5)

Persistent follicle 35 (31.8)
No follicular resolution 19 (17.3)
No follicular development 23(20.9)

High dose Total
(n=108 cycles) (n=218 cycles)
15 (13.9) 35 (16.1)
7(6.5) 14 (6.4)
14 (12.3) 20 (9.2)
37 (34.3) 72 (33.0)
27 (25.0) 46 (21.1)

8(7.4) 31(14.2)

Chi-Square tests: No statistically significant difference between doses regarding the rate of ovulation (p>0.05) and the distribution of ovarian

activity classification (p>0.05).
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Association of ovulatory status, and presence of PRM-associated endometrial changes (PAEC), in the
histological appearance of the endometrium in the control cycle, after 12 and 24 weeks of treatment and post-

treatment

Luteal activity (P > 10 nmol/L) in
preceding 30 days

No luteal activity in preceding 30
days

Total

Control cycle (n=55) Physiological

Week 12 (n=53)" Physiological
PAEC
Other?

Week 24 (n=53)" Physiological
PAEC
Other#

Post-Treatment (n=52)8 ~ Physiological

55/55 (100.0%)
9/20 (45.0%)

4120 (20.0%)
7/20 (35.0%)

419 (44.4%)

219 (22.2%)
3/9 (33.3%)

52/52 (100.0%)

0/0 (0.0%)
1/33 (3.3%)

30/33 (90.9%)
2/33 (6.1%)

3/43 (7.0%)

39/43 (90.7%)
1/43 (2.3%)

0/0 (0.0%)

55/55 (100.0%)
10/53 (18.9%)

34/53 (64.2%)
9/53 (17.0%)

7/52 (13.5%)

41/52 (78.8%)
452 (7.7%)

52/52 (100.0%)

*
One subject discontinued the study during treatment period-1, and one insufficient biopsy.

$One subject was lost to follow up during the post-treatment period, and two insufficient biopsies.

Includes minor histological changes insufficient to be considered as PAEC
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Table 5

Heavy and/or prolonged bleeding reported as AE during treatment or post treatment

No LNG received  ope dose LNG*

Two doses LNG ™™

(n=27%) (n=11) (n=16)
Heavy / prolonged bleeding reported as AE during treatment 2 (7.4) 0(0.0) 0(0.0)
Heavy/prolonged bleeding reported as AE post-treatment 4 (14.8) 2(18.2) 0(0.0)
No heavy/prolonged bleeding reported as AE during or post treatment 21 (77.8) 9 (81.8) 16 (100.0)

# . . .

One subject discontinued prematurely at cycle2
*

One dose LNG at the end of second ring use.

£

Two doses LNG at the end of first ring and second ring use.
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