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Modulation of Ovarian Function by an 
Oral Contraceptive Containing 30 kg 
Ethinyl Estradiol in Combination With 
2.00 mg Dienogest 
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Twenty-two healthy female volunteers with normal ovula- 
tory cycles, aged between 20 and 34 years (27.3 t 4.1), were 
included in a single-center, noncomparative study to in- 
vestigate the modulation of ovarian function by an oral 
contraceptive containing 30 kg ethinyl estradiol in combi- 
nation with 2.00 mg dienogest. At baseline, during three 
treatment cycles and post-treatment, serum levels of Iu- 
teinizing hormone, follicle-stimulating hormone, 1 -/p-es- 
tradiol, and progesterone were assayed and ultrasonogra- 
phy was used to measure follicular size and the thickness 
of the endometrium. The primary efficacy variable was 
inhibition of ovulation as measured by ovarian activity 
grading. All volunteers ovulated during the pretreatment 
cycle. During treatment, none of the subjects had ovula- 
tory cycles, although there was still some ovarian activity 
in several subjects. During the first treatment cycle, only 
4% (I subject) of cycles showed active follicle-like struc- 
tures. The frequency of follicle-like structures increased to 
33% and 35% during treatment cycles 2 and 3. The 
frequency of presumptive luteinized unruptured follicle- 
like structures was 5% (I subject) and 15% (3 subjects) in 
treatment cycles 2 and 3. The serum hormone concentra- 
tions were effectively suppressed in comparison to base- 
line. The ovarian activity returned to baseline during the 
post-treatment period. One subject was excluded from 
further study because of a medical problem believed unre- 
lated to use of the oral contraceptive. No serious adverse 
events were recorded during the course of the study. The 
results of the present investigation indicate that the mod- 
ulatory effects on ovarian function of the monophasic oral 
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contraceptive containing 30 pg ethinyl estradiol combined 
with 2.00 mg dienogest lead to adequate suppression of 
ovarian activity and effective inhibition of ovulation. 
CONTRACEPTION 1997;56:185-191 0 1997 Elsevier Science 
Inc. All rights reserved. 
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Introduction 

D 
uring the past few years, developments in the 
field of oral contraception have been aimed at 
decreasing unwanted side effects. Different 

approaches have been used, such as new dosage 
schemes that have allowed the reduction of the pro- 
gestin dose in the formulations without sacrificing 
cycle control. Furthermore, a reduction in the dose of 
ethinyl estradiol in combined oral contraceptives has 
been advocated for many years in order to minimize 
the incidence of potentially serious side effects.1,2 
The estrogen component of oral contraceptives is 
generally thought to be primarily responsible for 
causing alterations to the hemostatic system by en- 
hancing the synthesis of substrates and the so-called 
coagulation factors. On the other hand, progestins 
modify the effects of estrogen on the hemostatic 
system3-” by their anti-estrogenic and residual andro- 
genie properties and have been considered to contrib- 
ute to the increased risk of stroke and ischemic heart 
disease.4Jj,7 In an attempt to further decrease the 
influence of oral contraceptives on the cardiovascular 
system, research has focused on developing more 
specific 19-norprogestins, such as gestodene, deso- 
gestrel, and norgestimate. Most recently, dienogest, a 
19-norprogestin without a 17a-ethinyl group, was 
developed. This progestin has been shown to exert no 
estrogenic, anti-estrogenic, or androgenic action, and 
has been found to possess strong anti-androgenic 
properties.8-‘0 The borderline daily dose for inhibi- 
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tion of ovulation by dienogest in the absence of 
ethinyl estradiol has been found to be 1.00 mg.” 

Previously, the frequency of follicular development 
was shown to be related to the dose of the estrogen 
and progestagen components in oral contraceptives. l1 
The development of follicles is a potential risk for 
breakthrough ovulations. It is well known that more 
than 30% of pill users miss a pill at least once during 
a cycle. l2 Missed pills increase the frequency of 
follicular development and potentiate the risk of 
breakthrough ovulations. i3-15 Previous studies cor- 
roborate the notion that follicles develop during the 
pill-free interval and during the first 10 days of the 
following cycle. l5 

The primary aim of the present study was to 
investigate the modulation of ovarian function by an 
oral contraceptive containing 30 p,g ethinyl estradiol 
in combination with 2.00 mg dienogest. 

Materials and Methods 

Study Design 
The investigation was designed as an uncontrolled, 
single-center study. The study was approved by the 
local Ethics Committee. The trial was conducted 
according to the Declaration of Helsinki and the 
Good Clinical Practice (GCP) recommendations of 
the European Union. Written informed consent was 
obtained from all participants. 

The trial was carried out over a total of five cycles. 
In the pretreatment cycle, ovulation was assessed. 
This was followed by three treatment cycles during 
which tablets containing 30 pg ethinyl estradiol plus 
2.00 mg dienogest were administered daily for 21 
days. The first treatment cycle commenced on the 
first day of the menstrual bleed and continued for 21 
consecutive days. Following a 7-day pill-free interval, 
pill-taking recommenced exactly 4 weeks after the 
first pill was taken. The three treatment cycles were 
followed by a post-treatment cycle. 

During the five cycles, ultrasound examinations 
were performed and blood samples collected every 
other day, commencing on day 2 of each cycle. Cycle 
day 1 was referred to as the first day of menstrual 
bleed in the untreated cycles and first day of pill- 
taking in the treatment cycles, respectively. 

Volunteers 
Twenty-two healthy female volunteers aged between 
20 and 34 years (27.3 ? 4.1 years] who had normal 
ovulatory cycles were included in the study. They 
fulfilled the inclusion and exclusion criteria for use of 
oral contraceptives shown in Table 1. 

Table 1. Inclusion/exclusion criteria 

Inclusion criteria 
l Healthy female volunteers aged 19 to 35 years 
l Women with a demonstrable ovulatory pretreatment 

cycle 
l Women who smoke ~10 cigarettes per day 

Exclusion criteria 
l Confirmed pregnancy or suspicion thereof 
l Acute, chronic or progressive liver disease, or 

disturbed biliary secretion 
l Evidence of vascular or metabolic disorders 
l Women exceeding and falling below body mass index 

of I9 to 30 [body mass index = body weight (in 
kilograms)/(height in meters)‘] 

l History of migraine with aura 
l All other clinically relevant criteria contradictory for 

the prescription of an oral contraceptive 

Ovarian Ultrasound 
At each visit, transvaginal ultrasound scans of the 
ovaries and endometrium were performed using an 
Ultrasound Combison Model 410 (Kretztechnik, Vi- 
enna, Austria). Diameters of the largest follicle-like 
structures (FLS) were recorded from measurements 
taken in both the longitudinal and transverse planes, 
and from these measurements means were calcu- 
lated. In addition, the endometrial thickness was 
determined. 

Laboratory Methods 
The hormones were assayed by radioimmunoassay 
procedures. The determinations were carried out in 
batches of completed cycles, but not all samples from 
a given patient were measured in the same assay. The 
blood samples were centrifuged and the serum frozen 
until assayed. The intra-assay and inter-assay coeffi- 
cients of variation of all assays were between 5% and 
9%, respectively. Luteinizing hormone (LH) was de- 
termined using materials obtained from Sorin (Salug- 
gia, Italy). Follicle-stimulating hormone (FSH) assays 
were performed using materials provided by the Be- 
hring Institute, Marburg, Germany. 17B-Estradiol and 
progesterone were estimated using materials obtained 
from Diagnostic Products Corporation (Los Angeles, 
CA). The sensitivity of the 17B-estradiol and proges- 
terone assays was 8 mg/mL and 0.03 ng/mL, respec- 
tively. The assay of 17B-estradiol had a cross-reactiv- 
ity with ethinyl estradiol of < 1.8%. 

Grading of Ovarian Activity 
The ovarian activity was assessed by a grading 
scheme reported previously.15 This scheme (Table 2) 
takes into account both the sizes of the follicle-like 
structures and serum hormone levels. This system 
allows the classification of ovarian activity and, 
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Table 2. Grading scheme for classification of ovarian 
activity15 

Hormones 

Grading 

1 no activity 
2 potential 

FLS (mm) (nJZl/L) (nmPol/L) 

510 

activity 
3 non-active 

>lO 

FLS 
4 active FLS 
5 presumptive 

>13 50.1 
>I3 >O.l 55 

LUF > 13, persisting >o. 1 >.5 
6 ovulation > 13, ruptured >O.l >5 

0.1 nmol/L = 30 pg/mL E,. 
5 nmol/L = 1.6 ng/mL P. 
FLS, follicle-like structure; E,, ethinyl estradiol; P, progesterone; LUF, 

luteinized unruptured follicle. 

therefore, a comparison between cycles or volunteers 
may be made. 

Cycle Control and Adverse Events 
Any bleeding that occurred outside the pill-free inter- 
val, ie, intracyclic bleeding, was recorded. Bleeding 
within the 7-day pill-free interval was considered to 
be withdrawal bleeding. Scanty bleeding requiring no 
sanitary protection and bleeding requiring sanitary 
protection were referred to as spotting and break- 
through bleeding, respectively. 

The volunteers kept a diary card on which they 
recorded the days of bleeding and any adverse events 
that occurred during the course of the study. 

Statistical Analysis 
Previous experience showed that modulatory effects 
on ovarian function of an oral contraceptive can be 
estimated by investigating three treatment cycles in 
at least 20 ovulatory women.15-” Therefore, 22 vol- 
unteers were recruited for the present investigation. 
The target variable for the assessment of ovarian 
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function was ovarian activity with special consider- 
ation of the incidence of ovulation, follicle develop- 
ment, and presumptive luteinized unruptured follicle 
(LUF), which were assessed by the ovarian grading 
scheme shown in Table 2. No statistical hypotheses 
were to be tested. The efficacy and safety variables 
were analyzed descriptively. Frequency tables were 
prepared for all qualitative variables, while for quan- 
titative variables, sample size, mean, standard devia- 
tion, minimum and maximum were calculated. All 
data were shown by cycle number. 

Results 
Two volunteers failed to complete the trial. One 
subject withdrew her written consent after day 24 
during the first treatment cycle and another volunteer 
had to be withdrawn from the study after day 12 of 
the second treatment cycle due to hospitalization for 
upper abdominal pain. The size of follicle-like struc- 
tures was 10 mm at the time of withdrawal. This 
serious adverse event was recorded as improbably 
related to the trial preparation. 

Compliance was excellent, and, apart from these 
two individuals, no other volunteers withdrew from 
the study. Only two out of the 20 volunteers who 
completed the study missed pills, omitting two pills 
on days 3 and 4 during the second treatment cycle and 
one pill during the first treatment cycle, respectively. 

Ovarian Activity 
No ovulations occurred during the treatment cycles, 
and there were no pregnancies. All subjects ovulated 
during the pretreatment period. In the post-treatment 
cycle, 15 volunteers ovulated and the ovarian func- 
tions of five subjects were classified as grade 5, being 
presumably a LUF syndrome. 

Ovarian grading is shown in Table 3. Residual 
activity was increased in treatment cycles 2 and 3 
compared to cycle 1. Only one subject exhibited 
ovarian activity (grade 4) in the first treatment cycle, 

Table 3. Numbers of volunteers per grading prior to, during, and after the three treatment cycles with 30 kg ethinyl 
estradiol plus 2.00 mg dienogest 

Grading 

insufficient 
data/drop-out 

1 

3” 
4 
5 
6 

Pretreatment 
Cycle 

0 
0 

0 0 
0” 

22 

Post-Treatment 
Cycle 1 Cycle 2 Cycle 3 Cycle 

0 
:, 

0 0 
20 5 0 

0 1 3 0 4 
1 7 : 

0 0 
0 

0 1 3 5 
0 0 0 15 
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Figure 1. Mean + standard error of mean diameters of follicle-like structures prior to, during and after treatment with 30 
p,g ethinyl estradiol plus 2.00 mg dienogest. 

but the number of subjects increased to seven in 
cycles 2 and 3, respectively (Table 3). In treatment 
cycles 2 and 3, the results of hormone determinations 
and ultrasound examinations in one and three volun- 
teers, respectively, were presumptive of a LUF (grade 
5). These subjects had exhibited grade 1 ovarian 
activity during the first treatment cycle. 

Grading of ovarian activity was corroborated by the 
mean of the maximum follicle diameters recorded 
(Figure 1). This figure shows that suppression of 
follicular growth was most effective in the first treat- 

ment cycle, and less effective in treatment cycles 2 
and 3. 

Hormones 
The mean serum levels of LH, FSH, 17p-estradiol, and 
progesterone decreased during the treatment cycles 
compared to the pretreatment cycle. After therapy 
was discontinued on day 21, serum levels of LH, FSH, 
and li’p-estradiol started to increase again and a 
decrease was noted only after day 10 of the following 
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Figure 2. Mean + standard error of mean serum levels of li’@estradiol prior to, during and after treatment with 30 pg 
ethinyl estradiol plus 2.00 mg dienogest. 

treatment cycle. In contrast, decrease of 17p-estradiol 
was noted already by day 4 in the first treatment cycle 
(Figure 2). 

Cycle Control and Adverse Events 
Intermenstrual bleeding was reported mainly in the 
first treatment cycle. In this cycle, spotting was 
reported by 11 volunteers and breakthrough bleed- 
ing by five volunteers. During the second treatment 
cycle, there were three volunteers with spotting 
and four with breakthrough bleeding, and during 

the third treatment cycle, two volunteers reported 
spotting and three volunteers reported break- 
through bleeding. 

Apart from one subject who reported upper abdom- 
inal pain and had to be hospitalized, no other serious 
adverse events were recorded during the course of the 
study. The most frequently observed symptoms dur- 
ing the three treatment cycles were headache, breast 
pain, nausea, and dizziness, and were reported by 16, 
11,5, and 4 subjects, respectively, with a frequency of 
19, 20, 7, and 4 observations, respectively. 
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Endometrial Thickness 
The maximum of the means of endometrial thickness 
was 10.1 mm on day 18 of the pretreatment cycle and 
10.8 mm on day 18 of the post-treatment cycle. 
During treatment cycles 1, 2, and 3, no clear-cut 
maximum of the mean diameter of the endometrium 
was recorded. But, it was evident that endometrial 
thickness was < 10 mm during the treatment cycles. 
The mean thickness of endometrium varied between 
5.7 mm and 7.5 mm, 6.0 mm and 7.8 mm, and 5.6 mm 
and 7.9 mm in treatment cycles 1, 2, and 3, respec- 
tively. 

Discussion 
This is the first study of which we are aware of such 
a monitoring of cycles in which a combination oral 
contraceptive containing 30 p.g ethinyl estradiol was 
used. Previously, it had been found in studies with 20 
pg ethinyl estradiol preparations that frequent blood 
sampling and ultrasound scans were important in 
order to detect subtle changes in hormone levels and 
ovarian function, l5 and this was taken into account in 
the design of the study reported here. Because hor- 
mone assays and ultrasound scans were performed 
every other day, it was possible to fully assess changes 
in ovarian function that would have been missed if a 
less stringent study design had been used. The present 
study is the first to use this very stringent monitoring 
of pill-taking cycles to investigate the modulatory 
effects on ovarian function of a combined oral contra- 
ceptive containing 30 pg ethinyl estradiol. Ovarian 
activity was graded the same way as reported in ealier 
studies15-17 and, therefore, it would appear valid to 
compare the results of these investigations. 

The present investigation and previous studies1”t16 
found a greater suppression of ovarian function in the 
first treatment cycle and noted an enhanced follicular 
activity during the second treatment cycle. An in- 
crease in active follicle-like structures after the first 
treatment cycle was also reported in an investigation 
on two low-dose triphasic preparations containing 
gestodene and desogestrel.ls Differences in suppres- 
sion of ovarian function between the first and second 
treatment cycles appeared to be less pronounced in 
oral contraceptives using a shorter pill-free interval.” 
The data of the study reported here are in agreement 
with the results of investigations using 20 pg ethinyl 
estradiol combination oral contraceptives reported 
previously. 15-17 Increased follicular activity was 
noted to occur during the pill-free interval and in the 
early phases of the following cycle. 

Earlier studies found that the degree of ovarian 
suppression obtained with combined low-dose oral 
contraceptives was influenced by the progestin. Van 

der Vange, l9 in a study of seven preparations, reported 
that gestodene and desogestrel were most effective in 
suppressing ovarian function, followed by levonorg- 
estrel. In addition, comparing ovarian function during 
use of combined oral contraceptives containing 20 pg 
ethinyl estradiol also suggested that the degree of 
ovarian suppression was influenced by the kind of 
progestin and by the dosage scheme of the preparation 
used. 15-17 However, ovarian suppression was reported 
to depend not only on the progestin used. Combina- 
tion oral contraceptives containing 20 kg ethinyl 
estradiol were found to suppress FSH less than those 
with the same progestin but with 30 pg ethinyl 
estradio1.l’ The higher FSH levels reported with 20 pg 
preparations may suggest a greater potential for ovar- 
ian activity. It had previously been shown that ap- 
proximately 1 .OO mg dienogest per day, in the absence 
of ethinyl estradiol, was the borderline dose for inhi- 
bition of ovulation, lo and, therefore, the 2.00 mg 
dienogest in the present preparation represented ap- 
proximately twice the dose required to suppress ovar- 
ian function leading to inhibition of ovulation. In an 
investigation similar to this study,16 using a combi- 
nation oral contraceptive containing 20 pg ethinyl 
estradiol plus 100 Fg levonorgestrel, which is twice 
the borderline dose for inhibition of ovulation for 
levonorgestrel, we noted active follicle-like struc- 
tures in 12 of 24 and in 9 of 24 volunteers in 
treatment cycles 2 and 3, respectively. This finding is 
comparable to the data recorded in the present study 
where 8 of 20 and 10 of 20 subjects were noted to 
develop active follicle-like structures in treatment 
cycles 2 and 3, respectively. This observation may 
suggest a similar potential for inhibition of ovarian 
activity using oral contraceptives containing either 
20 or 30 Fg ethinyl estradiol. 

The present investigation corroborates our previous 
observation15-l7 that some women are more prone 
than others to develop active follicle-like structures, 
Ovarian function of grade 4 or 5 in these subjects can 
be found in every treatment cycle studied. Killick20 
showed that follicular-like structures developing dur- 
ing oral contraceptive use could have the potential to 
ovulate. But actual contraceptive failure would addi- 
tionally require adequately timed changes in cervical 
penetrability and endometrial receptivity. This is 
most unlikely based on the present results and has 
never been demonstrated under these conditions.20J1 
Results of this study confirm that 30 pg ethinyl 
estradiol combined with 2.00 mg dienogest effec- 
tively inhibits ovulation. Despite ovarian activity of 
grades 4 and 5, as observed by ultrasonographic scans 
and hormone assays, no escape ovulation occurred 
during the three treatment cycles and there were no 
pregnancies. Ovarian activity returned rapidly to pre- 
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study function after the last treatment cycle. The 
contraceptive efficacy of the present oral contracep- 
tive was corroborated by a recent investigation of 
24,000 treatment cycles in 2,259 women. The com- 
bination of 30 kg ethinyl estradiol with 2.00 mg 
dienogest was administered for 12 months and a Pearl 
index of 0.2 was calculated,8J-2 indicating that this 
oral contraceptive combination is effective when 
used for several cycles. 

In conclusion, the results of the present investiga- 
tion, which used a highly sensitive study design, 
indicate that a monophasic oral contraceptive con- 
taining 30 p,g ethinyl estradiol in combination with 
2.00 mg dienogest effectively modulates ovarian func- 
tion resulting in inhibition of ovulation. 
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