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ORIGINAL RESEARCH ARTICLE

Estetrol combined with drospirenone: an oral contraceptive with high
acceptability, user satisfaction, well-being and favourable body weight control

Dan Aptera, Yvette Zimmermanb, Louise Beekmanb, Marie Mawetc, Catherine Maillardc,
Jean-Michel Foidartc,d� and Herjan J. T. Coelingh Benninkb�
aSexual Health Clinic (V€aest€oliitto), Helsinki, Finland; bPantarhei Bioscience BV, Zeist, the Netherlands; cEstetra SPRL, Li�ege, Belgium;
dUniversity of Li�ege, Li�ege, Belgium

ABSTRACT
Objectives: This study evaluated acceptability, user satisfaction, body weight control and general
well-being of estetrol (E4) combined with either drospirenone (DRSP) or levonorgestrel (LNG).
Methods: In this open-label, multi-centre, dose-finding, 6-cycle study, 396 healthy women of repro-
ductive age were randomised into five treatment groups in a 24/4-day regimen: 15mg or 20mg E4
combined with either 3mg DRSP or 150lg LNG, and as reference estradiol valerate (E2V) com-
bined with dienogest (DNG). Data on acceptability, user well-being, satisfaction and body weight
were collected.
Results: The number of completers was the highest in the 15mg E4/DRSP group (91.1%), and the
lowest for 20mg E4/LNG (70.1%). The largest proportion of treatment satisfaction was reported for
15mg E4/DRSP (73.1%), and the lowest for 15mg E4/LNG (50.6%). The number of women willing
to continue with the assigned study treatment was the highest in the 15mg E4/DRSP group
(82.1%) and the lowest for 20mg E4/LNG (58.3%). Well-being with E4/DRSP combinations was stat-
istically significantly better than with E4/LNG combinations: OR (95% CI) 2.00 (1.13; 3.53) and 1.93
(1.06; 3.56) for 15 and 20mg E4, respectively, and comparable to E2V/DNG. Proportion of women
with a 2 kg or more weight loss after 3 and 6 cycles was the highest in the 15mg E4/DRSP group
(30.7 and 36.7%, respectively).
Conclusions: The present study shows that 15mg estetrol combined with 3mg DRSP is associated
with a high-user acceptability and satisfaction, and with a favourable body weight control.
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Introduction

Combined oral contraceptives (COCs), which contain a syn-
thetic estrogen and progestin, are highly effective; preg-
nancy rates range from 0.1 to 0.3% among perfect users
[1]. However, failure rates up to 8% in the first year
have been reported, most importantly because of lack of
compliance [2]. Noncompliance and discontinuation of
contraception is often a result of side effects, weight gain
and sub-optimal cycle control [3,4]. Meanwhile, it has been
shown that (sexual) well-being and user satisfaction can
improve treatment compliance [5]. Therefore, there is still a
medical need to develop a COC with both an optimal cycle
control and good user acceptability.

Estetrol (E4) is a natural estrogen, synthesized by the
human fetal liver and is present only during human preg-
nancy. A summary of E4 research data until 2015 is available
[6]. The combination of E4 at doses of 5 or 10mg with 3mg
drospirenone (DRSP) has been shown to suppress ovulation,
as well as the combination of E4 at doses of 5, 10 or 20mg
with 150 lg levonorgestrel (LNG) [7]. These combinations
also have a limited impact on the synthesis of liver proteins
such as sex hormone-binding globulin, and triglyceride lev-
els, which may indicate a potential reduction of both the
risk of venous thromboembolism and cardiovascular disease
[8]. Compared to COCs containing ethinylestradiol (EE) and

DRSP, the E4/DRSP combinations led to reduction in coagu-
lation markers and reduced haemostatic effects [9].

An open-label, multi-centre, randomized, dose-finding
study (FIESTA) was performed to assess bleeding pattern
and cycle control of E4 combined with either DRSP or LNG.
The 15mg E4/DRSP combination proved to be the most effi-
cacious with respect to bleeding and cycle control, and was
subsequently selected for further phase III clinical develop-
ment [10]. The FIESTA study also evaluated user acceptabil-
ity, satisfaction, body weight control and general well-being.
The results of this evaluation are presented here.

Methods

This was an open-label, multi-centre, randomized, dose-
finding study in healthy women of reproductive age. The
study was conducted between September 2010 and
September 2011 in 10 centres in Finland (ClinicalTrials.gov
identifier NCT01221831). Approval was obtained by the
regional independent ethics committee of the Hospital
District of Helsinki and Uusimaa (HUS), and the Finnish
Medicines Agency (FIMEA). The study was conducted in
accordance with the ethical principles established by the
Declaration of Helsinki and the International Conference on
Harmonization – Good Clinical Practice Guidelines. Written
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informed consent was obtained from all participants prior
to any study related procedures, including screening evalu-
ations and an appropriate wash-out period for medication
that participants were using prior to study entry.

Participants

Healthy women, aged 18–35 years with a BMI between 18
and 30 kg/m2 and a regular menstrual cycle (24–35 days),
were eligible for inclusion. Women who were already using
hormonal contraceptives and hormonal contraceptive-naïve
women (switchers and starters, respectively) could partici-
pate. Exclusion criteria were in line with the World Health
Organization’s medical eligibility criteria for COC use [11],
and described previously in more detail [10].

Treatment

Participants were randomly allocated to one of the five
treatment groups: (i) 15mg E4 combined with 3mg DRSP
(15E4/DRSP); (ii) 20mg E4 combined with 3mg DRSP (20E4/
DRSP); (iii) 15mg E4 combined with 150 lg LNG (15E4/
LNG); (iv) 20mg E4 combined with 150lg LNG (20E4/LNG);
(v) and as a reference estradiol valerate (E2V) combined
with dienogest (DNG) (E2V/DNG), the commercial packag-
ing of 4-phasic QlairaVR (Bayer HealthCare, Berlin, Germany).
To achieve equal distributions across the groups, random-
ization was stratified by switchers, starters, and sites.

Participants were to complete six treatment cycles of
28 days. For the E4 groups one cycle comprised of 24 study
medication days, followed by four placebo days. For the
E2V/DNG group one cycle comprised of 26 days of active
pills followed by two placebo days, as indicated in the
labelling of QlairaVR .

Assessments and outcome variables

The primary objective of this study was to assess vaginal
bleeding patterns and cycle control, and its results are pub-
lished elsewhere [10].

The secondary study objectives included the evaluation
of acceptability of the study medication, user satisfaction
and general well-being by completing a Subject

Satisfaction and Health-Related Questionnaire, and record-
ing of body weight and return of menstruation. The results
of this evaluation are presented in this article.

Acceptability of the study medication was assessed by
recording discontinuation rates, reasons for discontinuations
and compliance with the study medication. At each visit
during the treatment period (scheduled at the end of cycles
1, 2, 3, 4 and 6), women were asked to return the blisters
of study medication in order to evaluate treatment compli-
ance. They were also asked to record their daily intake of
the study medication in a diary. This information was used
as a measure for the extent of exposure and compliance.

User satisfaction and well-being were evaluated at each
visit using a self-reported Subject Satisfaction and Health-
Related Questionnaire. The questionnaire assesses user sat-
isfaction with the study medication (domain 1) and its
effects on mood (domain 2a), sexual life (domain 2b), pre-
menstrual symptoms (domain 2c), and its overall effect
(domain 2d) (Table 1). The domains and questions are simi-
lar to those used in validated measures like the Treatment
Satisfaction Questionnaire for Medication (TSQM), the
Spanish society of Contraception Quality-of-Life (SEC-QOL),
or the Quality of Life Enjoyment and Satisfaction
Questionnaire (Q-LES-Q) [12–14]. Possible responses varied
from (much) better, no change, and (much) worse com-
pared to that recorded at the previous visit.

Body weight was measured using standardized equip-
ment at each study visit. The proportions of women with
either a weight gain of �2 kg or a weight loss of �2 kg
were calculated for each treatment group at the end of
cycles 3 and 6 (or end of study), according to the method
described by Foidart et al. [15]. In addition, the resulting
ratio (weight loss �2 kg/weight gain �2 kg) was calculated.

After study completion (or premature discontinuation),
women were followed for up to one year until return of
spontaneous menstruation or pregnancy occurred. Women
starting other forms of hormonal contraception were not
followed-up.

Statistical analysis

Data analyses for treatment acceptability, user satisfaction
and health-related questionnaire were performed for the

Table 1. Subject Satisfaction and Health-Related Questionnaire.

Domain Question Response possibility

1. General feeling How did you feel during the use of your current contraceptive or during last cycle? Better
No change
Worse

2a. Mood What is the effect of the contraceptive on your mood? Much better
Better
No change
Worse
Much worse

2b. Sexual life What is the effect of the contraceptive on your sexual life?
2c. Premenstrual complaints What is the effect of the contraceptive on your premenstrual complaints?
2d. Overall effect What is the effect of the contraceptive overall?

3. Satisfaction How satisfied are you with your study medication? Very satisfied
Satisfied
Neutrala

Dissatisfied
Very dissatisfied

4. Future use Would you consider using the study medication that you have been using during this cycle? Yes
Maybe
No
Don’t know

aDescribed as ‘Neither satisfied nor dissatisfied’.
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intent-to-treat (ITT) population, comprising all-subjects-
treated (AST) with data for any non-bleeding parameter
and for dosing compliance.

A mixed-effects proportional odds regression model was
used for a post hoc multifunctional analysis of the domains
1 and 2a–d (Table 1) [16], including the treatment, the
question, the subgroup (starter or switcher), the visit, and
all double interactions between these factors as fixed
effects, and a random subject-specific intercept. For this
purpose, the change from baseline for each of the five vis-
its was longitudinally converted to a three-level ordinal out-
come: �1¼worse or much worse, 0¼no change;
1¼better or much better. The results were summarized in
a mosaic plot and odds ratios (OR) with 95% confidence
intervals (CI) were calculated for pairwise treatment differ-
ences of interest. The analyses on the domains satisfaction
and future use were only descriptive, and presented by
means and frequencies.

Results

A total of 396 women were randomized (Figure 1), of
whom 389 (98.2%) received study medication. The propor-
tion of switchers (66.8%) and starters (33.2%) was generally

similar across treatment groups. Demographic and baseline
characteristics were similar across the treatment groups,
except for smoking which varied between 10.7% for 20E4/
DRSP and 24.7% for 20E4/LNG (Table 2).

Acceptability of study medication

Of the 389 women receiving study medication, 73 (18.8%)
discontinued prematurely (Table 3). The number of com-
pleters was the highest for 15E4/DRSP (72/79; 91.1%) and
E2V/DNG (70/78; 89.7%), and the lowest for 20E4/LNG
(54/77; 70.1%) (Figure 1).

Reasons for discontinuation are displayed in the
Figure 1. Treatment-emergent adverse events (TE-AEs) were
the most common reason for discontinuation (n¼ 39;
10.0%) (Table 3). In addition, two women (one assigned to
15E4/DRSP and one assigned to E2V/DNG) discontinued
because of an AE that started before taking study medica-
tion. No women in the 15E4/DRSP and E2V/DNG groups
discontinued because of vaginal bleeding, in contrast to a
total of three to four (3.9–5.0%) in the other groups
(Table 3). Compliance was generally good, with 97.6% of
tablets taken per cycle based on diary card entries. In line
with the discontinuations across treatment groups, the

Figure 1. Subject disposition by treatment group (all-subjects-randomised population).

Table 2. Main demographics and baseline characteristics (all-subjects-treated population).

15E4/DRSP, N¼ 79 20E4/DRSP, N¼ 75 15E4/LNG, N¼ 80 20E4/LNG, N¼ 77 E2V/DNG, N¼ 78 Overall, N¼ 389

Mean age, years (SD) 24.3 (4.6) 24.0 (4.5) 24.8 (4.8) 24.0 (3.6) 23.4 (3.5) 24.1 (4.2)
Mean BMI, kg/m2 (SD) 22.9 (3.0) 23.1 (2.8) 22.6 (3.0) 22.6 (2.8) 22.4 (2.8) 22.7 (2.9)
Current smoking, n (%) 18 (22.8) 8 (10.7) 18 (22.5) 19 (24.7) 10 (12.8) 73 (18.8)
Switchers, n (%) 51 (64.6) 50 (66.7) 50 (62.5) 55 (71.4) 54 (69.2) 260 (66.8)
Starters, n (%) 28 (35.4) 25 (33.3) 30 (37.5) 22 (28.6) 24 (30.8) 129 (33.2)

SD: standard deviation.
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mean extent of exposure varied between 144.1 days for
20E4/LNG and 159.5 days for 15E4/DRSP. Accordingly, the
mean total number of cycles varied between 5.2 for 20E4/
LNG and 5.7 for 15E4/DRSDP and E2V/DNG (data not
shown).

Subject Satisfaction and Health-Related Questionnaire

At randomisation, the majority of women (>90%) reported
a very good to average general feeling. In contraceptives
users the domains ‘Mood’ and ‘Overall effect’ were scored
high (91–98%), but ‘Sexual life’ and ‘Premenstrual
complaints’ scored relatively low (58–68%) (data not
shown).

The changes at Cycle 6 compared to baseline, expressed
as ‘Better’ (white bar), ‘No change’ (grey bar) or ‘Worse’

(black bar) for the domains 1 and 2a–d, are presented in
Figure 2. Scoring of better ‘General feeling’ was 19.9 and
27.6% in the 15E4/DRSP and 20 E4/DRSP groups, respect-
ively, which was comparable for E2V/DNG (25.0%), but
higher than observed for 15E4/LNG and 20E4/LNG groups
(13.7%). Similar results were observed for the domains
‘Mood’, ‘Sexual life’ and ‘Overall effect’, with better scores
in the E4/DRSP groups compared to the E4/LNG groups.
Less subjects reported worsening of their premenstrual
complaints in the 15E4/DRSP (11.7%) and E2V/DNG (12.2%)
groups, compared to 19.2% for 20E4/DRSP. The highest
proportion of women reporting a worsening of their pre-
menstrual complaints was observed in the 15E4/LNG
(27.1%) and 20E4/LNG groups (19.0%).

Odds ratio’s comparing overall treatment differences
(Figure 3) showed that well-being scores were significantly

Table 3. Reasons for discontinuation of study treatment, n (%) (all-subjects-treated population).

15E4/DRSP, N¼ 79 20E4/DRSP, N¼ 75 15E4/LNG, N¼ 80 20E4/LNG, N¼ 77 E2V/DNG, N¼ 78 Overall, N¼ 389

TE-AEa 5 (6.3) 8 (10.7) 10 (12.5) 12 (15.6) 4 (5.1) 39 (10.0)
Lost to follow- up 0 0 2 (2.5) 0 1 (1.3) 3 (0.8)
Vaginal bleeding 0 3 (4.0) 4 (5.0) 3 (3.9) 0 10 (2.6)
Logistic reasonsb 1 (1.3) 3 (4.0) 3 (3.8) 3 (3.9) 2 (2.6) 12 (3.1)
Otherc 0 1 (1.3) 1 (1.3) 5 (6.5) 0 7 (1.8)
Total 7 (8.9) 15 (20.0) 20 (25.0) 23 (29.9) 8 (10.3) 73 (18.8)
aMainly gastrointestinal, nervous system, psychiatric (libido), and skin disorders; two additional women (one assigned to 15E4/DRSDP and one assigned to
E2V/DNG) discontinued because of an AE before taking study medication.

be.g. burden to visit the study centre.
ce.g. no need for contraception, decision to stop before cycle 6.

Figure 2. Mosaic plots of the change from baseline score recorded at cycle 6 (or end-of-study) stratified by domains (general feeling, mood, sexual life, pre-
menstrual complaints and overall effect); white: better; grey: no change; black: worse.
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worse for 15E4/LNG and 20E4/LNG compared to E2V/DNG
[OR 0.35 (95% CI: 0.19; 0.62) and OR 0.45 (95% CI: 0.24;
0.83), respectively]. Comparison of DRSP groups versus LNG
groups showed that DRSP treatment was significantly bet-
ter with an OR 2.00 (95% CI: 1.13; 3.53) for the 15E4 treat-
ment groups and an OR 1.93 (95% CI: 1.06; 3.56) for the
20E4 treatment groups (Figure 3). The differences between
the two E4/DRSP groups and between E4/DRSP groups and
E2V/DNG were not statistically significant.

Regarding user satisfaction with study medication,
>50% of women in any treatment group reported being
satisfied or very satisfied at cycle 6, with the largest propor-
tion in the 15E4/DRSP group (73.1%), and the lowest in the
15E4/LNG group (50.6%). E2V/DNG showed a satisfaction
rate of 67.6%. Reporting to be (very) dissatisfied was the
highest in the E4/LNG groups (18.1–22.6%) while fewer
women were (very) dissatisfied in the other groups
(between 12.2 and 14.1%) (Table 4, Figure 4). The response
‘yes’ or ‘may be’, to consider future using of the assigned
study medication, was the highest for 15E4/DRSP (82.1%)
and the lowest for 20E4/LNG (58.3%) (Table 4, Figure 4).

Body weight

The proportion of women with a weight gain of �2 kg was
the lowest for 20E4/DRSP (8.7 and 13.3% at cycles 3 and 6,
respectively), and the highest for 15E4/LNG (21.5 and
29.9%, respectively). The proportion of women with a
weight loss of �2 kg was the highest for 15E4/DRSP (30.7
and 36.7% at cycles 3 and 6, respectively), and the lowest
for 15E4/LNG (7.7 and 13.0%, respectively) (Figure 5). The
resulting ratio in the combined E4/DRSP groups to have a
weight loss �2 kg compared to a weight gain �2 kg was

2.8:1 at cycle 3 and 2.0:1 at cycle 6. The corresponding
ratios were 1.6:1 and 1.7:1, respectively, in the E2V/DNG
group, and 0.7:1 and 0.6:1, respectively, in the combined
E4/LNG groups.

Return of menstruation

Of 36 women who did not start with a new hormonal
contraceptive method after study completion (or end of
treatment), 32 (89%) had a return of menstruation within
the first 2 months, and two had (both in the 15E4/LNG
group) menstruation returned in 2–4 months. The remain-
ing two women (both in the 15E4/LNG group) became
pregnant in the first cycle after stopping study treatment,
with an estimated date of conception of more than
14 days after last active tablet.

Discussion

Findings and interpretation

User satisfaction and health-related outcomes (well-being),
together with acceptability of the study medication, are the
basis of the present evaluation. The responses on the
Subject Satisfaction and Health-Related Questionnaire
revealed that at treatment cycle 6, using 15mg E4/DRSP
was accompanied by the highest proportion of satisfaction
(73.1%) and using 15mg E4/LNG by the lowest (50.6%).
This is in line with the current finding based on ORs for the
post hoc multifunctional statistical analysis that well-being
with E4/DRSP combinations is significantly better than with
E4/LNG combinations. In general, the scores in the E4/DRSP

Figure 3. OR (95% CI) comparing the overall outcome� of different treatments (x-axis in log10-scale). �Domains: general feeling, mood, sexual life, premen-
strual complaints and overall effect; combined recordings at cycles 1, 2, 3, 4, and 6. NB. Values <1 are indicative of a worse well-being outcome, and values
>1 are indicative of a better well-being outcome.

Table 4. Subject satisfaction and health-related questionnaire; responses [n (%)] at cycle 6 for the items Satisfaction and Future use.

Domain Response possibility 15E4/DRSP, N¼ 79 20E4/DRSP, N¼ 75 15E4/LNG, N¼ 80 20E4/LNG, N¼ 77 E2V/DNG, N¼ 78

Satisfaction Very satisfied 11 (14.1) 15 (20.6) 10 (13.3) 9 (12.5) 11 (14.9)
Satisfied 46 (59.0) 35 (48.0) 28 (37.3) 30 (41.7) 39 (52.7)
Neutrala 10 (12.8) 13 (17.8) 20 (26.7) 20 (27.8) 15 (20.3)
Dissatisfied 10 (12.8) 10 (13.7) 13 (17.3) 11 (15.3) 9 (12.2)
Very dissatisfied 1 (1.3) 0 4 (5.3) 2 (2.8) 0
Missing 1 2 5 5 4

Future use Yes 28 (35.9) 27 (37.0) 16 (21.3) 15 (20.8) 31 (41.9)
May be 36 (46.2) 30 (41.1) 32 (42.7) 27 (37.5) 21 (28.4)
No 14 (18.0) 13 (17.8) 24 (32.0) 27 (37.5) 18 (24.3)
Don’t know 0 3 (4.1) 3 (4.0) 3 (4.2) 4 (5.4)
Missing 1 2 5 5 4

aDescribed as ‘Neither satisfied nor dissatisfied’.
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groups were in the same range as those in the E2V/DNG
group.

Since E4 is a natural estrogen, E2V/DNG was chosen as
reference COC in the present study, because it was the
only marketed COC also containing a natural estrogen.
E2V/DNG has shown to improve quality of life (QoL),
together with a positive effect on sexuality, although DNG
is a progestin with anti-androgenic properties [17–19]. This
was recently confirmed in an observational study for
women who switched to a COC based on a natural estro-
gen [20]. For this reason, it was also relevant to use E2V/
DNG in the present study as a reference to assess user sat-
isfaction and health-related quality of life with E4-contain-
ing COCs.

The EE/DRSP combination has shown to provide added
benefits to the user by improving general well-being and
subsequent better compliance [5,21,22]. Compared to EE/
LNG, the EE/DRSP combination showed a higher self-rated
improvement on the Clinical Global Impression Scale (66
versus 59%) [23]. Documented evidence suggests that EE/
DRSP has a negative influence on female sexual function
[24], a finding however not observed in the current study
with E4/DRSP.

In the present study, compliance of study medication
was similar across treatment groups. The number of
women who completed the six cycles ranged between
91.1% for 15mg E4/DRSP and 70.1% for 20mg E4/LNG
(Table 3). The high acceptability in the E2V/DNG group
(89.7%), despite much heavier and persistent unscheduled
bleeding than in the E4-groups [10], may be due to the
open-label design of our study. Both because of the small
group sizes (77–80 subjects per group) and the open-label
design of the study, no post hoc statistical analysis was per-
formed on discontinuation rates. Participants allocated to
the E4 combinations were aware that they were using a

new and experimental COC, whereas those allocated to
E2V/DNG knew that they received a commercial product
(QlairaVR ). Nevertheless, 29.7% of women assigned to the
E2V/DNG treatment answered “No or Uncertain” to the
question to consider future use of this combination. This
negative response was lower in the 15mg E4/DRSP (18.0%)
and 20mg E4/DRSP (21.9%) groups (Table 4, Figure 4). In
line with this finding, a high proportion of women was sat-
isfied or very satisfied at cycle 6 in the 15mg E4/DRSP
group (73.1%) versus 68.6% for 20mg E4/DRSP and 67.6%
for E2V/DNG.

Weight gain is considered as an important and common
reason for discontinuation of COCs, despite the continued
need for fertility control [5]. Therefore, the higher propor-
tion of women with weight loss in the E4/DRSP treatment
groups (Figure 5) is an important advantage and may play
a role in treatment compliance and continuation. An
explanation for the weight loss with the DRSP COCs may
be a decrease of water-retention, associated with the anti-
mineralocorticoid activity of DRSP [5]. Of note, is the weight
loss seen in this study with E2V/DNG at cycle 6, with a simi-
lar magnitude to the weight loss seen with E4/DRSP. This is
in contrast to previous studies with E2V/DNG, where weight
gain was reported as one of the most common adverse
events and reason for treatment discontinuation [25].

Apart from a few women receiving 15mg E4/LNG, men-
struation returned within 2 months in those who did not
start with a new hormonal contraceptive method. The
absence of persistent ovarian suppression is considered
relevant for future fertility of women who are ready to
become pregnant [26]. Previous experience has shown that
after cessation of COCs, a delay of 3–6 months in concep-
tion may occur. The results of the current study are consist-
ent with previous data on return to fertility [26,27].

Figure 4. Frequencies (%) of a satisfaction [(very) satisfied] response or willingness of future use (yes and maybe), recorded at cycle 6 (or end-of-study) on the
Subject Satisfaction and Health-Related Questionnaire.

Figure 5. Proportions (%) of women with either a weight gain �2 kg or a weight loss �2 kg in each treatment at the end of cycle 3 or 6 (or end of treatment).
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Moreover, none of the subjects experienced post-pill
amenorrhea.

Strengths and weaknesses of the study

Strengths of this study are the favourable effect on body
weight and the statistically significant beneficial health-
related outcomes of the E4/DRSP combinations.

In this study, a non-validated questionnaire was used;
however, since the outcome in the E2V/DNG group was
similar to those based on validated questionnaires [17,28],
it suggests that the questionnaire used in the present study
can be considered reliable for its purpose. Other weak-
nesses are the absence of blinding of the comparator and
the relatively low number of participants in each treatment
group, which did not allow to differentiate between starters
and switchers of the COCs investigated.

The populations in the treatment groups were balanced
for age, BMI, switchers and starters, but not for smoking
(Table 2). Current smoking varied between 10.7% for 20mg
E4/DRSP and 24.7% for 20mg E4/LNG. This difference,
probably due to chance, is unlikely to have an effect on
the well-being outcome.

Differences in results and conclusions in relation to
other studies

The present study was the first investigating the effect of
E4 combinations on general well-being and body weight.

Relevance of the findings: implications for clinicians
and policymakers

The primary aim of the present study was to assess vaginal
bleeding patterns and cycle control of 15 and 20mg E4 com-
bined with either DRSP or LNG, administered during six treat-
ment cycles in a 24:4 day regimen. It was concluded that the
15mg E4/DRSP combination had the best properties and
was superior to the E2V/DNG contraceptive [10]. The second-
ary objectives – user satisfaction and health-related out-
comes – together with acceptability of the study medication
revealed that E4/DRSP combinations have a more favourable
user satisfaction outcome than the E4/LNG combinations. In
addition and contrary to E4 combined with LNG, the
E4/DRSP combinations had a favourable effect on body
weight.

In an observational study in 39 subjects, aged
<35 years, the effects of E2V/DNG on quality of life and
sexual function have been assessed by using the Short
Form-36 (SF-36) and Female Sexual Function Index ques-
tionnaires [28]. General Health was improved after 6 months
(p< .01), but overall sexual function remained unchanged.
In subjects <48 years, all SF-36 scales improved after
6 months (p< .01), and improvement of sexuality was
observed based on the Short Personal Experience question-
naire (p< .05) [17]. Direct comparison of 15mg E4/DRSP
and E2V/DNG in the present study showed a comparable
favourable overall outcome (including sexual function), sat-
isfaction, and weight control (Figures 2–5).

Altogether, the current findings support the recommen-
dation of 15mg E4/DRSP as a promising new COC for fur-
ther phase III clinical development [10].

Unanswered questions and future research

The current findings of a favourable effect on well-being
and body weight of the E4/DRSP combinations, have to be
confirmed in larger numbers of women and over longer
treatment periods.

Conclusions

The present study shows that 15mg estetrol combined with
3mg DRSP is associated with a high user acceptability and
satisfaction, and with a favourable body weight control.
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