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Abstract

Background: This study compared the bleeding pattern, cycle control and safety of an oral contraceptive (OC) comprising estradiol valerate/
dienogest (E2V/DNG; administered using a dynamic dosing regimen) with a monophasic OC containing ethinyl estradiol 20 mcg/
levonorgestrel 100 mcg (EE/LNG). E2V releases estradiol (E2), which is identical to endogenously produced 17β-estradiol.
Study design: This was a randomized, multicenter, double-blind, double-dummy trial lasting seven cycles in healthy women aged 18–50 years.
Results: Overall, 798 women were randomized and received allocated treatment (399 per group). There were significantly fewer bleeding/
spotting days reported by women who received E2V/DNG than those who received EE/LNG [17.3±10.4 vs. 21.5±8.6, respectively, pb.0001,
Reference Period 1 (Days 1–90); and 13.4±9.vs. 15.9±7.1, respectively, pb.0001, Reference Period 2 (Days 91–180)]. Through Cycles 1–7,
the occurrence of scheduled withdrawal bleeding per cycle was 77.7–83.2% with E2V/DNG and 89.5–93.8% with EE/LNG (pb.0001 per
cycle). The duration and intensity of scheduled withdrawal bleeding were reduced with E2V/DNG vs. EE/LNG. The incidence of intracyclic
bleeding was similar with E2V/DNG (10.5%–18.6%) and EE/LNG (9.9%–17.1%) (pN.05 per cycle). No unintended pregnancies occurred
with E2V/DNG, but there was one unintended pregnancy with EE/LNG. Adverse drug reactions occurred in 10.0% and 8.5% of women
taking E2V/DNG and EE/LNG, respectively. Overall, 79.4% of women were satisfied with E2V/DNG and 79.9% with EE/LNG.
Conclusions: A novel OC composed of E2V/DNG is associated with an acceptable bleeding profile that is comparable to that of an EE-
containing OC.
© 2009 Elsevier Inc. All rights reserved.
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1. Introduction

Since their introduction in the 1960s, oral contraceptives
(OCs) have become a well-accepted and widely used method
of contraception. Despite their undoubted popularity, some
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women experience side effects while taking OCs, including
breast tenderness, headache, nausea and altered libido. In
addition, epidemiological studies have suggested an associa-
tion between the use of OCs and an increased risk of arterial
and venous thrombotic events [1]. However, these events are
very rare and occur at a rate far less than that associated
with pregnancy.

In order to improve their tolerability and to broaden the
choice for women using OCs as their method of contra-
ception, OCs have undergone considerable development
over the past four decades, including reductions in the dose
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of synthetic estrogen [i.e., ethinyl estradiol (EE)] [2–4] and
the incorporation of progestins with more favorable clinical
profiles [5]. Additional efforts have included the replacement
of synthetic estrogens with 17β-estradiol (E2) [6–20].

Although E2-containing OCs have been shown to
effectively inhibit ovulation and provide excellent contra-
ceptive efficacy [6–12,15,18–20], monophasic and biphasic
regimens have proved unacceptable in terms of cycle control
in clinical trials [6,15,18–20], often resulting in higher rates
of premature discontinuation compared with preparations
containing EE. Problems identified have included prolonged
bleeding [20] an increased number of bleeding/spotting days
per cycle [15], spotting and breakthrough bleeding [18,19],
and menstrual irregularities [6]. Potential reasons for the
bleeding irregularities observed with E2-containing OCs
have included an inappropriate estrogen/progestin ratio
[6,15,18,20] and suboptimal doses of estrogen [6,19].

In order to improve the unacceptable cycle control
observed in clinical studies of E2-containing OCs, an
innovative OC has been developed in which estradiol
valerate (E2V) has been combined with the progestin,
dienogest (DNG), using a dynamic dosing regimen (with an
estrogen step-down and a progestin step-up). This regimen
provides reliable contraceptive efficacy [21,22] and has been
shown to be well tolerated [22], with stable serum E2 levels
maintained throughout the cycle [23]. E2V releases E2,
which is identical to endogenously produced 17β-estradiol;
1 mg of E2V is equivalent to 0.76 mg of E2, based on
molecular weight.

The current study was carried out to compare the bleeding
pattern, cycle control and safety of a dynamic dosing
regimen of E2V/DNG with that of a monophasic regimen of
EE/levonorgestrel (LNG).
2. Materials and methods

2.1. Study design

This was a multicenter, double-blind, double-dummy,
randomized study conducted in 34 centers in Germany, the
Czech Republic and France, between March 2005 and
September 2006 (Protocol No. 304004; ClinicalTrials.gov
identifier NCT00185367). The study was conducted in
accordance with the ethical principles that have their origin
in the Declaration of Helsinki and the International
Conference on Harmonization-Good Clinical Practice. The
study protocol was approved by the local ethics committees
in Germany, the Czech Republic and France. Written
informed consent was obtained from all study participants
prior to entry into the study.

2.2. Study population

Healthy women aged 18–50 years seeking contraception
participated in the study. Cigarette consumption of up to 10
per day was permitted in women aged 18–30 years, while
women aged N30 years were required to be nonsmokers. The
exclusion criteria for this study were consistent with the
contraindications and special warnings and precautions for
OC use and included the following: pregnancy; lactation;
occurrence of b3 menstrual cycles following childbirth,
abortion or lactation; current use of an intrauterine device;
obesity (body mass index N30 kg/m2); use of long-acting
progestins within 6 months prior to study entry; hypersensi-
tivity to any of the study drug ingredients and known or
suspected malignant or premalignant disease. At the
beginning of the study, women switching from another OC
were to continue OC use until the end of the current cycle
pack after randomization. In all other instances, the use of
additional sex steroids was prohibited. Normal menstrual
cycles were not an inclusion requirement.

2.3. Study treatment

Women were randomized in a 1:1 ratio to receive 28 days
of E2V/DNG administered using a dynamic dosing regimen
(E2V 3 mg on Days 1–2, E2V 2 mg/DNG 2 mg on Days 3–
7, E2V 2 mg/DNG 3 mg on Days 8–24, E2V 1 mg on Days
25–26 and placebo on days 27–28) or EE/LNG (EE 20 mcg/
LNG 100 mcg on Days 1–21 and placebo on Days 22–28).
Treatment was for seven cycles. Randomization was
achieved by means of a computer-generated randomization
list using randomization blocks of four.

Treatment started on the first day of menses for new
starters or on the first day of withdrawal bleeding for those
switching from another combined OC. Women were
instructed to take their tablets at the same time each day,
and to take any missed tablets as soon as remembered, with
the latest being at next administration time (i.e., up to 2
tablets at the same time). If more than one tablet was missed,
only the most recently missed tablet (the tablet from the
preceding day) was to be taken as soon as remembered. Any
remaining tablets in the pack were to be continued and taken
at the usual time. If the intake delay was less than 12 h,
contraceptive protection was not reduced and no further
action was required. If the intake delay was more than 12 h,
depending on the cycle day on which the tablets were
missed, a nonhormonal method of back-up contraception
had to be used.

2.4. Study assessments

Study participants were assessed at screening (Visit 1),
baseline (Visit 2), during treatment (Weeks 15–16; Visit 3)
and at a final examination (Weeks 29–30 or at premature
discontinuation; Visit 4). Throughout treatment, women
were required to complete daily diary cards designed to
record tablet intake and bleeding events.

2.4.1. Efficacy assessments
The primary efficacy outcomes were bleeding pattern and

cycle control parameters.
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Bleeding patterns parameters were assessed for each
90-day reference period (as recommended by the World
Health Organization). Reference Period 1 started on Day 1 of
treatment and ended on Day 90 of treatment; Reference
Period 2 started on Day 91 of treatment and ended on Day
180 of treatment. Bleeding pattern parameters included the
number of bleeding/spotting days as well as the number and
length of bleeding/spotting episodes (bleeding/spotting days
bounded on either end by ≥2 days of no bleeding/spotting)
for each woman.

Cycle control outcomes were assessed for each woman
per cycle. Cycle control parameters included the incidence
and characteristics of scheduled (withdrawal) as well as
unscheduled (intracyclic) bleeding. Scheduled bleeding was
defined as a bleeding or spotting episode that began during
the hormone-free period or started not more than 4 days
before the progestin withdrawal (i.e., Day 21 with E2V/DNG
and Day 18 with EE/LNG) in any cycle that continued
through into the progestin-free interval. If no bleeding
occurred until Cycle Day 20 with E2V/DNG and Cycle Day
17 for EE/LNG, it was assessed as absence of scheduled
bleeding in the previous treatment cycle. All other bleeding
episodes not fulfilling the criteria of scheduled bleeding were
classified as unscheduled bleeding. The onset of scheduled
bleeding was calculated from the last day of progestin intake.

Bleeding was assessed on a daily basis using diary cards.
Bleeding intensity was defined as: none, 1; spotting, 2; light, 3;
normal, 4; or heavy, 5. At each visit, completed diary cards
were collected, reviewed and signed by the study investigator.

Other efficacy outcomes included the number of unin-
tended pregnancies and a subjective assessment of satisfac-
tion with treatment (assessed according to the following
categories at a final examination: very satisfied, somewhat
satisfied, neither satisfied or dissatisfied, dissatisfied or very
dissatisfied).

2.4.2. Safety and tolerability assessments
At each visit during treatment and at a final examination,

women were given the opportunity to report adverse events
associated with the use of the study medications. Complaints
were to be spontaneously volunteered rather than directly
elicited. A complete physical examination that assessed vital
signs (blood pressure and heart rate) and body weight was
performed at screening and at a final examination.
Gynecological examinations, including breast palpation,
transvaginal ultrasonography and a cervical smear, were
also performed at the same time. Laboratory tests were
undertaken at the screening visit and at a follow-up visit
within 14 days after the last dose of study medication as part
of the safety analysis. Laboratory parameters that were
assessed included hematology, serum chemistry, liver
enzymes, carbohydrate metabolism and lipids.

2.5. Statistical analysis

This study was designed to follow the “Guidelines on
Clinical Investigations of Steroid Contraceptives in Women”
issued by the Committee for Medicinal Products for Human
Use [24]. The study was descriptive in nature and was not
designed to show equivalence or non-inferiority. All study
variables were described according to their type using
descriptive statistics (e.g., frequencies or arithmetic mean,
S.D., median, etc.). Ninety-five percent confidence intervals
(CIs) were calculated for bleeding/spotting days per
reference period. Statistical analyses were performed using
SAS for Windows (Version 9.1.3; SAS Institute, Cary,
NC, USA).

Statistical analyses were performed by age group and
treatment group. A sample size of 200 women aged 18–35
years and 200 women aged 36–50 years per treatment group
(i.e., 800 women in total) was chosen to obtain an acceptable
estimate of the number of women required to permit
acceptably precise comparisons between treatment groups
and between age groups for the number of bleeding/spotting
days per reference period. Assuming at least an approxi-
mately normal distribution of the number of bleeding/
spotting days per reference period and a dropout rate of up to
30%, a sample size of 200 women per age group and
treatment group was expected to provide a two-sided CI of
the mean with a width of approximately 0.3 S.D.'s with
coverage probability of 95%.

Post hoc statistical analyses were conducted in order to
test for treatment differences in bleeding pattern and cycle
control outcomes. Data related to the number of women
with withdrawal bleeding and intracyclic bleeding and the
maximum intensity of withdrawal bleeding and intracyclic
bleeding were analyzed using the Fisher's exact test or the
χ2 test, while data related to bleeding pattern outcomes and
the length of withdrawal bleeding were analyzed using the
t test. These post hoc tests were unrelated to the described
power analysis. No statistical analyses were undertaken to
analyze between-treatment differences in the occurrence of
adverse events.
3. Results

3.1. Study population

Of the 846 women screened, 804 were randomized
to E2V/DNG (n=402) and EE/LNG (n=402). Reasons
for nonrandomization were withdrawal of consent
(n=18), inclusion/exclusion criteria not met (n=21), loss
to follow-up (n=1) and other (n=2). A total of six women
did not receive treatment, meaning that the FAS comprised
798 women. Forty-four women prematurely discontinued
treatment because of withdrawal of consent (n=11),
protocol deviation (n=2), adverse events (n=26), preg-
nancy (n=1) and other (n=4) as shown in the CONSORT
diagram provided in Fig. 1. The demographic and base-
line characteristics of the women included in the FAS
were comparable between the two treatment groups
(Table 1).



Fig. 1. Flow of women through the study. FAS, full analysis set; PPS, per-protocol set.
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3.2. Treatment compliance

The overall treatment compliance was very high and was
comparable for women who received E2V/DNG (97.1%)
and EE/LNG (96.8%).

3.3. Bleeding pattern

Overall, there were significantly fewer mean (±S.D.)
bleeding/spotting days reported by women who received
E2V/DNG than those who received EE/LNG [17.3±10.4
(median 16.0) vs. 21.5±8.6 (median 21.0) days, respectively;
pb.0001 for the comparison of mean data] in Reference
Period 1. The significantly fewer bleeding/spotting days
reported by women who received E2V/DNG was maintained
through Reference Period 2 [13.4±9.3 (median 12.0) vs. 15.9
±7.1 (median 15.0) days, pb.0001 for the comparison of
mean data] (Table 2). Similarly, women who received E2V/
DNG had significantly fewer bleeding/spotting episodes in
each of the two 90-day reference periods than women who
received EE/LNG (Table 2).
3.4. Cycle control

3.4.1. Withdrawal bleeding
Over seven cycles of treatment, the proportion of women

who experienced scheduled withdrawal bleeding per cycle
ranged from 77.7% to 83.2% in the E2V/DNG group and
from 89.5% to 93.8% in the EE/LNG group (pb.0001 in each
cycle). Accordingly, the absence of a scheduled withdrawal
bleeding more often occurred in women treated with E2V/
DNG compared with women treated with EE/LNG (Fig. 2).
The mean proportion of women who did not experience



Table 1
Baseline characteristics of women treated with E2V/DNG and EE/LNG (full
analysis set)

E2V/DNG
(n=399)

EE/LNG
(n=399)

Age (years) 33.0±9.0 33.4±8.8
Height (cm) 166.2±6.0 166.4±6.3
Weight (kg) 63.7±9.1 64.3±9.6
Body mass index (kg/m2) 23.0±2.9 23.2±3.1
Ethnicity [n (%)]
Caucasian 397 (99.5) 399 (100)
Black 1 (0.3) 0 (0)
Asian 1 (0.3) 0 (0)

Contraceptive method at screening [n (%)]
Oral contraceptives 366 (91.7) 363 (91.0)
Condoms 10 (2.5) 13 (3.3)
Intrauterine devices 1 (0.3) 2 (0.5)
Other 3 (0.8) 5 (1.3)
None 19 (4.8) 16 (4.0)

Current smoker [n (%)] 57 (14.3) 49 (12.3)

Data presented as mean±S.D. unless otherwise stated. Percentages may not
total 100 because of rounding.
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a scheduled withdrawal bleeding (mean over Cycles 1–7)
was 19.4% (ranging from 16.8% to 22.3%) in women treated
with E2V/DNG and 7.7% (ranging from 6.2% to 10.5%) in
women treated with EE/LNG. An absence of all bleeding and
spotting (i.e., neither scheduled nor unscheduled bleeding)
occurred in 15.4% of cycles with E2V/DNG and 4.5% of
cycles with EE/LNG.

During the study period of seven cycles, most women
experienced an absence of scheduled withdrawal bleeding on
only one (21.2% and 22.2% with E2V/DNG and EE/LNG,
respectively) or two occasions (12.2% and 7.1% with E2V/
DNG and EE/LNG, respectively). Although 56.9% of
women treated with E2V/DNG and 37.8% of women treated
with EE/LNG experienced absent scheduled withdrawal
bleeding at least once over seven cycles of treatment, only a
minority of women (14.8% treated with E2V/DNG and 5.1%
treated with EE/LNG) experienced absent scheduled with-
drawal bleeding in more than three of the seven cycles. Very
few women (3.3% treated with E2V/DNG and 0.5% treated
with EE/LNG) had no withdrawal bleeding at any point over
seven cycles. In general, women treated with E2V/DNG
Table 2
Occurrence of bleeding/spotting days and episodes during treatment with E2V/DN

Bleeding/spotting days

E2V/DNG (n=399)

Mean±S.D. (95% CI) Median

Reference period 1 17.3±10.4 (16.3–18.3) 16.0
Reference period 2 13.4±9.3 (12.4–14.3) 12.0

Bleeding/spotting episodes Mean±S.D. Median

Reference period 1 3.7±1.4 4.0
Reference period 2 3.0±1.3 3.0

Reference period 1, Days 1–90; Reference Period 2, Days 91–180.
a Comparison of mean data.
experienced more cycles with absent withdrawal bleeding
(pb.0001) than women treated with EE/LNG, but with both
treatments, absent withdrawal bleeding occurred only in the
minority of observed cycles.

Scheduled withdrawal bleedings were shorter and lighter
in women treated with E2V/DNG vs. EE/LNG. Over seven
cycles of treatment, the mean length of withdrawal bleeding
was shorter in women treated with E2V/DNG [ranging from
4.1 to 4.7 (median 4.0) days] compared with women treated
with EE/LNG [ranging from 5.0 to 5.2 (median 5.0) days]
(pb.05 per cycle for comparison of mean data). The
maximum intensity of withdrawal bleeding was significantly
different in women treated with E2V/DNG and EE/LNG.
The maximum intensity of withdrawal bleeding was lower
with E2V/DNG vs. EE/LNG [mean score 3.2–3.3 per cycle
(median 3; light bleeding) vs. mean score 3.6 per cycle
(median 4; normal bleeding)], with a greater proportion of
women who received E2V/DNG experiencing spotting or
light bleeding, relative to those who received EE/LNG;
conversely, the maximum intensity of withdrawal bleeding
was more often normal or heavy in women treated with EE/
LNG (Fig. 3).

The mean onset of withdrawal bleeding, calculated from
the end of the exposure to the progestogen component,
ranged from 3.0 to 4.7 (median 2–3) days per cycle with
E2V/DNG, compared with 2.7 to 3.8 (median 3.0) days per
cycle with EE/LNG.

3.4.2. Intracyclic bleeding
Overall, the proportion of women with unscheduled

intracyclic bleeding per cycle was comparable in the two
treatment groups (pN.05 per cycle). Intracyclic bleeding
occurred in approximately 14% of women treated with E2V/
DNG (ranging from 10.5% to 18.6%) and approximately
12% of women treated with EE/LNG (ranging from 9.9% to
17.1%), with the highest rate occurring in the first cycle of
treatment in both groups. When it occurred, the maximum
intensity of intracyclic bleeding was predominantly spotting
with both E2V/DNG and EE/LNG; however, intracyclic
bleeding deemed to be heavy occurred less often in women
receiving E2V/DNG than in those receiving EE/LNG (mean
2.4% vs. 4.0% over Cycles 1–7; Fig. 4). The maximum
G and EE/LNG (full analysis set)

EE/LNG (=399) pa

Mean±S.D. (95% CI) Median

21.5±8.6 (20.6–22.3) 21.0 b.0001
15.9±7.1 (15.2–16.6) 15.0 b.0001

Mean±S.D. Median

4.1±0.9 4.0 b.0001
3.1±0.9 3.0 .0434



Fig. 2. Proportion of women treated with E2V/DNG and EE/LNG with an absence of scheduled withdrawal bleeding in Cycles 1–7. pb.0001 for between group
comparisons in all cycles.
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intensity of intracyclic bleeding was not significantly
different in women treated with E2V/DNG and EE/LNG.

3.5. Unintended pregnancies

There was one unintended pregnancy during treatment,
which occurred in a woman receiving EE/LNG. The
pregnancy was deemed to be the result of method failure.

3.6. Subjective assessment of treatment

The proportion of women who rated themselves as
somewhat satisfied or very satisfied with treatment was
similar in the two treatment groups (79.4% following
treatment with E2V/DNG and 79.9% following treatment
with EE/LNG); however, slightly more women who received
Fig. 3. Maximum intensity of scheduled withdrawal bleeding in w
E2V/DNG vs. EE/LNG rated themselves as very satisfied
with treatment (39.8% vs. 35.3%).

3.7. Safety

A total of 338 adverse events were reported during the
study; 176 in the E2V/DNG group [affecting 108 women
(27.1%)] and 162 in the EE/LNG group [affecting 102
women (25.6%)]. The most frequently reported adverse
events in women treated with E2V/DNG were breast pain
(3.8%), headache (2.5%) and vaginal infection (2.5%), while
the most frequently reported adverse events in women
treated with EE/LNG were acne (3.3%), headache (3.3%)
and nasopharyngitis (1.8%).

Adverse events considered possibly related to treatment
occurred in 10.0% of women treated with E2V/DNG and
omen treated with E2V/DNG and EE/LNG in Cycles 1–7.



Fig. 4. Maximum intensity of intracyclic bleeding in women treated with E2V/DNG and EE/LNG in Cycles 1–7.
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8.5% of women treated with EE/LNG. Treatment-related
adverse events considered possibly, probably or definitely
related to treatment are shown in Table 3. The rate of
discontinuation because of adverse events was 3.3% in
women treated with either E2V/DNG or EE/LNG. There
were no discontinuations because of bleeding disorders in
either treatment group.

Eight serious adverse events were reported in seven
women during the study. Five of these events occurred in the
E2V/DNG group [ruptured ovarian cyst and autonomic
nervous system imbalance (n=1), vulval abscess [n=1),
chronic tonsillitis (n=1) and renal colic (n=1)]. The three
serious adverse events in the EE/LNG group were breast
cancer (n=1), cholelithiasis (n=1) and intervertebral disc
prolapse (n=1). Of the serious adverse events reported, only
the ruptured ovarian cyst and autonomic nervous system
imbalance (E2V/DNG) and breast cancer (occurring in a
nonsmoker who was 30 years old at screening and who was
diagnosed with breast cancer 3 months after study termina-
tion from the EE/LNG group) were considered to be possibly
related to treatment. No deaths were reported during
the study.

Vital signs remained stable during the study. Clinically
significant laboratory abnormalities were slightly more
frequent in the EE/LNG group compared with the E2V/
DNG group. Mean hemoglobin levels remained stable
throughout treatment and were similar at screening and at
the final examination in both treatment groups. The proportion
Table 3
Adverse events (occurring in ≥1% of women in either treatment arm)
considered possibly, probably or definitely related to treatment with E2V/
DNG and EE/LNG over seven cycles (full analysis set)

Adverse event [n (%)] E2V/DNG (n=399) EE/LNG (n=399)

Breast pain 13 (3.3) 4 (1.0)
Headache 7 (1.8) 7 (1.8)
Acne 5 (1.3) 9 (2.3)
Alopecia 3 (0.8) 4 (1.0)
Migraine 2 (0.5) 5 (1.3)
Increase in body weight 2 (0.5) 4 (1.0)
of women treated with E2V/DNG and EE/LNG with
hemoglobin levels below the reference range (12–16 g/dL)
decreased from 5.8% and 7.3%, respectively, at screening, to
5.5% and 4.3%, respectively, at the final examination. At
baseline, the incidence of dysmenorrhea in the preceding 6
months was 9.5% in the E2V/DNG group and 6.8% in the EE/
LNG group. During the study, the reported incidence of
dysmenorrhea was 0.5% in both treatment groups.
4. Discussion

The bleeding pattern and cycle control achieved with the
novel combination of E2V and DNG in a dynamic dosing
regimen is comparable to that of a monophasic OC
containing EE/LNG. Moreover, this E2V/DNG OC appears
to be associated with shorter and lighter bleeding compared
with EE/LNG and with overall fewer bleeding/spotting days
per reference period. Scheduled withdrawal bleeding was
more often absent in women who received E2V/DNG vs.
EE/LNG, whereas intracyclic bleeding occurred in a similar
proportion of women using either E2V/DNG or EE/LNG.

Satisfaction rates with both treatments were high and
comparable to those reported with monophasic OC regimens
containing EE/drospirenone [25,26] and EE/desogestrel
[26]. The rate of discontinuations because of adverse events
was low (3.3% in both treatment groups). Notably, no
women discontinued due to bleeding disorders.

It is considered that the use of a dynamic dosing regimen,
which incorporates different (stepped-down) doses of E2V
administered alone or in combination with different
(stepped-up) doses of DNG, has resulted in an E2-containing
OC with a bleeding profile that is superior to other E2-
containing OCs. A comparison of data from the current study
and data from historical trials of E2-containing OCs has
shown that, although the definitions of bleeding were not
always consistent, the bleeding profile with E2V/DNG was
better than that achieved with E2-containing OCs that
incorporated norethisterone, norethisterone acetate and
desogestrel as the progestin component [6,15,18–20].
DNG was included as the progestin component as it is
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known to have a pronounced action on the endometrium
[27], and is well tolerated and associated with excellent
contraceptive efficacy when combined with EE [28–30].
Previous studies, which were performed in an iterative
stepwise manner, have shown that the current regimen
contains the optimum dose of DNG for efficient ovulation
inhibition when combined with E2V [21]. The dynamic
dosing regimen was designed to ensure estrogen dominance
in the first part of the cycle and progestin dominance in the
mid to late part of the cycle, thereby optimizing the control of
bleeding. Early estrogenic dominance is hypothesized to
ensure initial endometrial proliferation and sensitivity for
mid-cyclic progestin action and endometrial stroma stability,
particularly toward the end of the cycle.

The results of the current study are encouraging as
previous studies have reported suboptimal bleeding
control with E2-containing OC regimens [6,15,18–20]. It
is expected that E2V/DNG will be the first globally
available OC formulations with E2 instead of EE that
provides reliable contraceptive efficacy and a bleeding
pattern and cycle control profile that is comparable to that
of an EE-containing OC.
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