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ABSTRACT

The attempt to decrease the hormonal components of
combined estrogen/progestin-containing oral formulations
has led to use of low-dose formulations. The monophasic
formulation containing ethinyl estradiol 20 mg (EE20)
plus gestodene 75 mg (GSD75) was studied in an open,
non-comparative, multicenter, clinical trial investigating
its efficacy, safety, effects on body weight, blood pressure
and sexual function. To evaluate the impact on sexual
function, the Golombok Rust Questionnaire on Sexual
Satisfaction (GRISS) was used. The study population
comprised 216 women treated for 1 year. The
EE20/GSD75 formulation did not show any signifi-
cant effect on blood pressure, hematological parameters,
body weight or sexual function. The treatment was well
tolerated with a high compliance rate by the patients, with
a low rate of estrogen-dependent symptoms. Moreover,
there was no overall effect on sexual function, with no
disturbance of sexual behavior or activity. In conclu-
sion, our data show that the EE20/GSD75 has a
very good tolerability profile, without any significant
side-effects.

INTRODUCTION

Since the introduction of combined estrogen/
progestin-containing oral formulations in clinical
practice, researchers have tried to find the minimal
effective dosage of the hormonal components,
while mantaining a sufficient level of safety from a
pharmacological viewpoint. Besides the concept of
minimal effective dosage, it is very important to
take into account the optimal balance between the
estrogenic and progestogenic components. Even
though the minimal effective dosage ensures a very
low risk of side-effects, the ability of a combined
estrogen/progestin formulation to control
endometrial activity adequately and to suppress
gonadotropin secretion effectively is through the
combination of the components (i.e. estrogen plus
progestin), in order to obtain a regular withdrawal
bleed during treatment.

The lack or very low rate of side-effects and
bleeding control are, without doubt, the main
factors determining patient compliance, a funda-
mental consideration with any hormonal therapy.
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Ethinyl estradiol is a compound with estrogenic
activity that has been in clinical use for a long time1,
and is a component of most combined oral contra-
ceptives currently available. The progestogenic
component varies according to the particular
formulation.

Gestodene is a third-generation progestogen, a
19-nortestosterone derivative, with no significant
residual androgenic effects and with very potent
progestogenic activity. Moreover, it has anti-
mineralocorticoid and antiestrogenic activity,
showing no cross-reactivity with the estrogen
receptor (as occurs, for example, with norethis-
terone)2. After oral administration, gestodene does
not undergo first-pass metabolism, with full
bioavailability (about 100%). After a single 75 mg
oral dose, a plasma peak of 3–4 ng/ml within
1 hour after administration is achieved, and is
followed by a ten-fold decrease within 24 hours.
Steady-state plasma levels are approximately
10 ng/ml3–5. After multiple administration, half-
life increases from an initial 12 hours to 18 hours,
perhaps owing to a partial inhibition by gestodene
of its own metabolism. Overall, gestodene shows
good progestogenic and antigonadotropicactivity.

The present open, non-comparative, multi-
center study was performed to evaluate the
efficacy, tolerability, effects on body weight and
blood pressure, bleeding control and, in particular,
the effects on sexuality of a monophasic formula-
tion containing 20 mg ethinyl estradiol plus 75 mg
gestodene.

MATERIALS AND METHODS

This study involved nine centers in Italy, well dis-
tributed throughout the country. Inclusion and
exclusion criteria used are the standard criteria
usually used for studies on combined estro-
progestin oral formulations. All centers obtained
the permission from their local ethics committee.
Written consent was obtained from each patient
prior to enrollment in the study.

Initially, the study was performed with a ran-
domization of 293 patients, of whom 216 (73.7%)
completed the study. Of the total number of
drop-outs (77 patients, 26.3% of total of partici-
pants), 24 women dropped out for adverse events
or estrogen-dependent symptoms (8.2% of total
patients). Based on the research protocol, each
patient enrolled in the trial underwent 13 cycles

(each cycle including 21 days of hormonal admin-
istration followed by a 7-day drug-free interval) of
treatment with a monophasic formulation contain-
ing ethinyl estradiol 20 mg and gestodene 75 mg
(EE20/GSD75). A 6-month wash-out of other
hormonal treatment (estrogen, progestogen or
androgen therapy) was necessary prior to enroll-
ment in the study. Moreover, a medical history
(including gynecological history), demographic
data, and blood samples for hematochemical
parameters were obtained at an initial screening
visit (visit 1). A physical examination, vital signs,
gynecological and breast examination and cervical
Pap smear were performed before the start of the
study. Exclusion criteria included all contraindica-
tions to combined oral estroprogestin formula-
tions, use of contraceptive devices, irregular
menstrual cycle, history of substance or alcohol
abuse and concomitant treatment with other drugs
that could modify the studied parameters.

The efficacy of treatment was evaluated through
the study of bleeding control during each cycle of
treatment (through a diary card filled out by
patients), while the effects on sexuality were
measured at baseline (visit 2) and visits 3, 4, 5 and 6,
corresponding with start of treatment, 4th, 7th,
10th cycle of treatment, and less than 10 days from
the end of treatment (Table 1), using the
Golombok Rust Inventory on Sexual Satisfaction
(GRISS)6.

The aim of GRISS is to provide an objective
assessment of the quality of a sexual relationship
and of a person’s function within it. The major
application of GRISS is to assess the efficacy of
various forms of therapy or to investigate the effects
of various social, psychological, medical or phar-
macological interventions on a person’s sexuality6.
One advantage of GRISS over other question-
naires on sexuality is its simplicity. The preliminary
draft of GRISS was drawn up by a group of sex
therapists at the Maudsley Sexual Dysfunction
Clinic.
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Visit 1
Visit 2
Visit 3
Visit 4
Visit 5
Visit 6

screening
baseline
4th cycle of treatment
7th cycle of treatment
10th cycle of treatment
within 10 days of the end of treatment

Table 1 Visits schedule
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Many factors are involved in a satisfactory
sexual relationship. These include motivational,
behavioral, attitudinal and communicative aspects,
as well as specific problems. None of these operate
on their own and there is a plethora of first, second
and higher order interactions6. The first version of
GRISS contained 96 items. The first stage of
item analysis, following a pilot study performed at
Maudsley Sexual Dysfunction Clinic, aimed to
eliminate items with extreme scores or with a large
number of response refusals. The second stage of
analysis of GRISS involved the identification
of stable subscale scores. Original subscale length
varied between five and nine items. Final subscales
had four items each. Following item analysis, the
GRISS now contains 56 items (28 for men and
28 for women)6.

GRISS provides information on the quality
of sex life (including libido) of the subjects. The
questionnaire included both a total score (TOT),
evaluating the quality of the sexual relationship
with the partner and single subscales, evaluating
specific aspects of the couple’s sexuality, i.e. infre-
quent sexual intercourse, INF; incommunicability,
NCO; dissatisfaction from sexual intercourse
(from a female viewpoint), DISF; evasive behavior
with regard to sexual intercourse, AVF; lack
of female sensuality, NSF; vaginismus, VAG;
anorgasmia, ANORG. On the results of this ques-
tionnaire, analysis of variance for repeated
measures on subscales was performed. Post-hoc
analysis (Tukey test) for significant results and
multiple correlation between symptomatic vari-
ables for each visit (baseline, and after 3, 6, 9 and 12
months) was also performed. A p value of < 0.05
was considered significant.

Once the questionnaire had been completed,
the investigator generated a profile of the subject,
calculating, through a specific correction proce-
dure, total scores and subscale scores, transforming
them into scores varying from 1 to 9. Within this
range, scores over 5 were considered problemati-
cal. Safety was evaluated through a general physical
examination, body weight and blood pressure
measurements, a gynecologic and breast examina-
tion, Pap smear, measurement of hematochemical
parameters and urinalysis.

Withdrawal bleeding was defined as any bleed-
ing or spotting episode that began during or
continued into the EE20/GSD75-free interval.
Breakthrough bleeding was defined as any

bleeding episode that occurred during EE20/
GSD75 administration, and that was neither early
nor continued withdrawal bleeding. Spotting was
defined as any spotting episode that occurred
during EE20/GSD75 administration, and that was
neither early nor continued withdrawal bleeding.

RESULTS

Descriptive characteristics of the study population
are shown in Table 2. Baseline weight, as shown in
Table 2, was 56.2 ± 8.2 kg, and 56.5 ± 8.1 kg at
visit 6, i.e. there was no significant clinical varia-
tion. Specifically, at visit 6, 58.4% of the patients
showed virtually no weight variation (with varia-
tion no more than ± 2 kg vs. baseline), 18.2% had a
decreased weight (a decrease > 2 kg), and 23.4%
had a weight gain (an increase > 2 kg).

With reference to blood pressure, diastolic
blood pressure (DBP) was (mean ± SD)
69.1 ± 7.3 mmHg at baseline and 71.5 ±
7.3 mmHg at visit 6. Systolic blood pressure (SBP)
was 110.2 ± 9.1 mmHg at baseline and 112.2 ±
8.7 mmHg at visit 6. None of the patients had a
DPB greater than 90 mmHg or a SBP greater than
140 mmHg over the course of the study.

Estrogen-dependent symptoms, potentially
related to the estrogenic component of the formu-
lation, occurred with different frequency over the
course of the study, as shown in Table 3. In the
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Age (years)
Height (cm)
Weight (kg)
New users
Patients with previous delivery
Patients with history of abortion

26.9 ± 6.5
164 ± 7.2
56.2 ± 8.2

55.2%
34.2%
15.4%

Table 2 Characteristics of study population
(mean ± SD or %)

Visit Slight Moderate Severe

Visit 3
Visit 4
Visit 5
Visit 6

48.9
50.4
65.8
63.2

29.4
25.6
23.3
23.5

10.2
12.0
2.7
2.7

Table 3 Grading (%) of estrogen-dependent symp-
toms during the study vs. total estrogen-dependent
symptoms
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group with estrogen-dependent symptoms, the
most important were: headache (peak incidence
18.9% at visit 3, and 6% incidence at visit 6); nausea
(8.9% at visit 3 and 2.3% at visit 6); breast tender-
ness (7.8% at visit 2, and 2.3% at visit 6); leg edema
(1.9% at visit 3 and 0.5% at visit 6) (see Figure 1).

Data referring to GRISS were statistically pro-
cessed using the software Statistica 6.0. The results
are shown in Table 4. Global sexual behavior
(TOT) did not change significantly during any
period of treatment, and there were no subscale
changes except NSF (lack of female sensuality),
which was significantly different (p = 0.0298)
between baseline and visit 6. This score variation
was, however, always within the normal range
(grading of symptoms 1 to 4, ‘not problematic’).
No statistically significant difference was found
when the total sample was divided into three sub-
groups, according to geographical location (North,
Central, South) and the total scores of the five visits
were compared. Table 4 shows p values for sub-
scales. Therefore, we cannot confirm an oral
contraceptive-induced decrease in libido, as
claimed by previous researchers7. Of course, this
pilot evaluation of sexuality should be extended to
include a comparison versus a control group
(women not taking any oral contraceptives) and/or
women taking oral contraceptives at higher hor-
monal dosage.

Hematochemical parameters and their values
over the course of the study are shown in Table 5.

Cycle control, evaluated through a diary card
filled out by patients, was as follows: during cycle 1,
52.8% of patients did not have any spotting or
intermenstrual breakthrough bleeding, 27.1% had
spotting only, 7.4% only breakthrough bleeding,
and 11.8% had both. At cycle 6, 88.3% of patients
did not have spotting or breakthrough bleeding,

7.4% only spotting, 1.3% only breakthrough
bleeding, and 3.0% had both. Finally, at cycle 13,
90.5% did not have spotting or breakthrough
bleeding, 5.8% only spotting, 1.6% only break-
through bleeding, and 1.6% had both (see Table 6
and Figure 2). Amenorrhea was found in
0.9% (mean value) of the total number of cycles
(Figure 3). The duration of bleeding as a result of
EE20/GSD75 withdrawal was (as mean ± SD):
4.77 ± 1.07 days and the degree was 2.01 ± 0.47
(grading scale 1 to 4). The duration of withdrawal
bleeding is shown in more detail in Table 7.

With reference to compliance errors, delays in
the timing of pill taking were divided into three
categories: no deviation from normal range (delay
less than 3 hours in comparison with usual time of
pill taking), minimal error (delay of 3 to 8 hours),
and major error (delay greater than 8 hours).
During cycle 1, there was no error in 75.9% of
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Headache
Nausea
Mastalgia
Leg edema

Figure 1 Incidence of estrogen-dependent side-effects during treatment with 20 mg ethinyl estradiol and 75 mg
gestodene

Variables p level

INF
NCO
DISF
NSF
AVF
VAG
ANORG
TOT

0.788
0.430
0.246
0.0298
0.132
0.426
1.668
0.549

INF, infrequent sexual intercourse; NCO,
incommunicability; DISF, dissatisfaction from sexual
intercourse; NSF, lack of female sensuality; AVF,
evasive behavior with regard to sexual intercourse;
VAG, vaginismus; ANORG, anorgasmia; TOT, total
score

Table 4 Significance values for Golombok Rust
Inventory on Sexual Satisfaction (GRISS) subscales
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the patients, major error in 16.7%, and minimal
error in 7.5%. During cycle 6, there was no devia-
tion in time of pill taking in 80.3%, major error in
11%, and minimal error in 8.8%. At cycle 13, there
was no error in 87.8%, major error in 8%, and
minimal error in 4.2%. These results reflect the
improvement in compliance with oral contracep-
tives after several cycles. Cycle characteristics in
patients with compliance errors and in patients
without, are shown in Table 8. The absence of any
specific difference in bleeding pattern between
these two populations may reflect a very good
pharmacokinetic profile of the combination, in
particular of the progestin component.

Adverse events, which were not necessarily
related to drug intake, occurred in 39.2% (112
women) of the treated patients. Potentially
drug-related adverse events comprised 22.3% of
total adverse events (25 subjects; altogether 40
events). Amenorrhea accounted for 5% (two
patients) of the total drug-related adverse events.

CONCLUSION

The clinical profile and side-effects of a hormonal
therapy are linked to the biochemical and

pharmacokinetic properties of the compounds that
are used. In our work, the combined oral estro-
progestin formulations containing low-dose
ethinyl estradiol 20 mg and gestodene 75 mg pro-
duces very good bleeding control, without any
important side-effects and with a good tolerability
profile.

Concerning the effects of this formulation on
sexuality, we demonstrated a lack of significant
effects on sexual profile; in fact, overall sexual
activity did not change during the study period and
this provides a further reason for this formulation
to be associated with a high compliance rate among
users. We did not see any decrease in libido; in fact,
only the NSF subscale scores (index of quality and
duration of preliminary sexual activity such as
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Parameter p Value Value at screening Value at visit 6

Hematocrit (%)
Glucose (mg/dl)
Total cholesterol (mg/dl)
Creatinine (mg/dl)
GOT (U/l)
GPT (U/l)

0.5329
0.7157
0.0001
0.0005
0.3342
0.1171

38.69 ± 2.91
85.27 ± 7.78

176.54 ± 29.49
0.76 ± 0.13

18.74 ± 5.77
20.53 ± 11.56

38.85 ± 3.50
85.76 ± 7.79

184.51 ± 36.32
0.80 ± 0.12

18.13 ± 5.97
21.69 ± 11.94

GOT, glutamic oxaloacetic transaminase (AST); GPT, glutamic pyruvic transaminase (ALT)

Table 5 Main hematochemical parameters and their variations during the study

Cycle
No S or
BTB S BTB

S and
BTB

Cycle 1
Cycle 6
Cycle 13

52.8%
88.3%
90.5%

27.5%
7.4%
5.8%

7.4%
1.3%
1.6%

0.9%
3.0%
1.6%

S, spotting; BTB, breakthrough bleeding

Table 6 Bleeding control
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No spotting or breakthrough bleeding
Spotting
Breakthrough bleeding
Spotting and breakthrough bleeding

Figure 2 Bleeding characteristics with 20 mg ethinyl estradiol and 75 mg gestodene treatment
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Figure 3 Incidence of amenorrhea during treatment with 20 mg ethinyl estradiol and 75 mg gestodene

Days of flow

³ 2 and £ 5 ³ 5 and £ 10

Cycle 1
Cycle 6
Cycle 13

77.2%
80.6%

100.0%

22.8%
19.4%

–

Table 7 Length of withdrawal bleeding in patients
with regular blood flow

Compliance error No compliance error

No BTB or S No BTB or S

Cycle 1
Cycle 6
Cycle 13

49.1%
93.3%
82.6%

54.3%
86.9%
91.5%

S, spotting; BTB, breakthrough bleeding

Table 8 Relationship between cycle characteristics
and compliance errors with the drug

cuddling, kissing and reciprocal masturbation)
changed versus baseline, and not in a problematic
way. From our data we are not able, therefore, to
confirm the results of those studies showing a
decrease in libido following the administration of
oral synthetic estrogens7–9, since the significance of
the NSF subscale does not indicate a decrease in
sexual desire; on the contrary, the study population
mantained good sexual functioning before, during
and after the period in which the pill was regularly
taken.

In addition, the lack of significant effects on
hematocrit may account for a very low fluid reten-
tion, although hematocrit can be considered only a
marker of body hydration rather than a true marker
of body water content.

The absence of important effects on hemato-
logical parameters, such as total cholesterol, liver
enzymes and glycemia, strongly suggest a good
tolerability profile from a metabolic point of view.

The decrease in errors with regard to timing of
pill taking during the course of the study could
reflect an increase in patient compliance over time.
Nevertheless, a true correlation between compli-
ance errors and cycle control was not found,

probably because of the pharmacokinetic proper-
ties of gestodene, which has a longer half-life than
some other progestins.

Good cycle control, in particular a very low
incidence of amenorrhea, can be explained taking
into account the very low dosage of the estrogenic
component, as well as the potent progestogenic
activity of gestodene, a progestogen with high
bioavailability. In fact, this is a very important
point, since after oral administration of the same
dosage of a progestogen, there can be a 10-fold
inter-individual variation in bioavailability.
Evidently, a progestogen such as gestodene, with
a very low hepatic first-pass effect, provides a
better steady state in the blood, owing to its
better bioavailability and, furthermore, a more
reliable activity from a pharmacological point
of view.

Moreover, gestodene, as reported earlier, has
antimineralocorticoid properties, and this could
explain the very low incidence of leg edema during
the study (2% during cycle 1, 0.4% during cycle 6
and 0.5% during cycle 12).

The decrease in estrogen-dependent symptoms
during the study can be explained by a metabolic
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adaptation with improved metabolism of the
formulation, and by the very low dose of estrogen
in the formulation.

In conclusion, our results strongly suggest that
the monophasic combined oral estroprogestin for-
mulation EE20/GSD75 is clinically characterized
by a good cycle control, tolerability and metabolic
profile, thus improving patients’ compliance.
Compliance appears to be very important in this
kind of therapy, which is frequently taken for long
periods of time.
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