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CLINICAL STUDY

Pooled analysis of bleeding profile, efficacy and safety of oral oestradiol
valerate/dienogest in women aged 25 and under

Jeffrey T. Jensena, Johannes Bitzerb, Rossella E. Nappic, Christiane Ahlersd, Ralf Bannemerschultd and
Susanne Parked

aDepartment of Obstetrics and Gynecology, Oregon Health & Science University, Portland, OR, USA; bDepartment of Obstetrics and
Gynecology, University Hospitals Basel, Basel, Switzerland; cObstetrics and Gynecology Section of the Department of Clinical, Surgical,
Diagnostic and Pediatric Sciences, University of Pavia, Research Center for Reproductive Medicine, Gynecological Endocrinology and
Menopause, IRCCS Policlinico S. Matteo, Pavia, Italy; dBayer AG, Berlin, Germany

ABSTRACT
Purpose: To evaluate differences in key outcomes between younger and older women receiving
the oral contraceptive oestradiol valerate/dienogest (E2V/DNG).
Methods: We conducted a pooled post hoc analysis of primary data from 12 studies of E2V/DNG,
stratified by age (�25 [n¼ 1309] and >25 [n¼ 2132] years). Outcomes included safety, efficacy,
bleeding profile and hormone-withdrawal-associated symptoms (HWAS). Bleeding and HWAS anal-
yses are also presented for women aged �20 years (n¼ 362). Discontinuations were considered a
proxy for patient satisfaction.
Results: Results were generally similar for younger and older women. The percentage of women
aged �25 and >25 years experiencing intracyclic bleeding did not differ between groups (13.4%
and 12.8% at cycle 12, respectively), with similar results in women aged �20 years (12.7%, cycle
12). Rates of withdrawal bleeding were very similar in women aged �25 and >25 years (78.5%
and 78.9%, respectively, cycle 12). We also found a similar adjusted Pearl index in the two age
groups (0.45 vs 0.57, respectively), similar rates of AEs and HWAS and no difference in
discontinuations.
Conclusions: Women aged �25 and >25 years have a similar experience with an E2V/DNV oral
contraceptive, supporting this as an appropriate contraceptive option in younger and
older women.
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Introduction

Women benefit from a wide choice of contraceptive
options. Since their introduction nearly 60 years ago, com-
bined oral contraceptives (COCs) have been the most
popular form of reversible hormonal contraception,
accounting for 44% of the contraception chosen by women
in a survey of 12,094 women aged 15–49 years from Brazil,
France, Germany, Italy and the USA [1]. Efficacy, impact on
health and well-being, and cost influence a woman’s selec-
tion of a contraceptive [1].

Oestradiol valerate/dienogest (E2V/DNG, Bayer AG,
Germany) delivers oestradiol (E2), the oestrogen identical
to endogenously produced 17b-oestradiol [2]. E2 offers cer-
tain advantages over ethinylestradiol (EE), the oestrogen
component in conventional COCs, including a lower impact
on the hepatic system and therefore on haemostatic
parameters [3–5]. The progestogen DNG offers potent
endometrial suppression and a direct antiandrogenic effect
without other hormonal or antihormonal side effects [6].
E2V/DNG has a multiphasic dosing regimen, which com-
prises four dosing phases (each phase containing a differ-
ent dose of E2V either alone or in combination with DNG)
followed by 2 days of placebo tablets [7].

E2V/DNG provides reliable contraceptive efficacy for
women aged 18–50 years, evidenced in both clinical trials
and real-world studies [8,9]. Clinical trials of E2V/DNG dem-
onstrate an acceptable bleeding profile, with similar rates
of intracyclic bleeding in women treated with EE/LNG and
those treated with E2V/DNG [2]. In the real-world CONTENT
study, women who switched from using EE-containing pills
to using E2V/DNG experienced a lower rate of discontinu-
ation for bleeding (p< 0.0001), shorter, lighter and less
painful bleeding, and greater user satisfaction (80.7% vs
64.6%) compared with those who switched to using pro-
gestogen-only pills (POPs) [10].

INAS-SCORE, a large, transatlantic, prospective, con-
trolled, non-interventional, long-term cohort study, investi-
gated the occurrence of cardiovascular events between
two cohorts: women initiating use of E2V/DNG and women
initiating other COCs, including LNG-containing COCs [11].
These real-world data showed that the use of E2V/DNG
was associated with a similar or even lower risk of con-
firmed VTE compared with LNG-containing COCs and other
COCs [11].

While these results support benefit for women of all
ages, clinical guidelines often recommend E2V/DNG as an
option for older women [12]. This may be attributed to
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several factors: (i) the increased absence of withdrawal
bleeding with E2V/DNG versus EE/LNG may be perceived
as advantageous by older women, whereas younger
women may prefer the reassurance of regular bleeding [2];
(ii) the reduced metabolic impact of E2V/DNG versus EE/
LNG may particularly attract older women [13,14]; (iii) there
is a perception that the missed pill guidelines for E2V/DNG
may be too complicated for younger women [15]; (iv) the
favourable cardiovascular risk profile has been considered
especially suitable for older women [13].

However, emerging evidence challenges this traditional
prescribing of E2V/DNG. A recent study by Merki-Feld et al.,
which investigated the unmet needs in contraceptive coun-
selling and choice, found that women of all ages (18–49
years) ranked assurance of reliability and a low risk of
thrombosis as the most important attributes of a contra-
ceptive [16]. The same study found that women aged <30
years were more likely to forget to take their pill than
women aged >30 years (54% vs 47%, p< 0.05). Younger
women may benefit from a regimen with a shortened and
non-pill-free hormone-free interval (HFI) as regimens in
which placebo tablets are taken during the HFI have been
associated with fewer pill omissions [17].

Given the large amount of high-quality clinical data and
real-world experience currently available on the E2V/DNG
oral contraceptive, we now have sufficient data to compare
the clinical outcomes of E2V/DNG in women aged 25 years
and younger. This age threshold was based on the World
Health Organisation (WHO) definition for ‘young peo-
ple’ [18].

To address the suitability of the E2V/DNG regimen in
younger women, we completed a re-analysis of prior stud-
ies to compare outcomes in specific age groups and ascer-
tain the clinical utility of and satisfaction with E2V/DNG in
younger and older women. We hypothesised that bleeding,
efficacy, tolerability and satisfaction outcomes between
older and younger users would not differ.

Methods

We pooled data from 12 phase II–IIIb studies investigating
E2V/DNG and performed analyses on safety, bleeding out-
comes, efficacy and hormone-withdrawal-associated symp-
toms (HWAS). Please see Supplementary material (1. Study
information, and 2. Methods) for further detail on the indi-
vidual studies and analysis methodology. The safety ana-
lysis set is defined as all women who took at least one
dose of study drug.

The study populations included women aged �18 years
(except one study including women aged �14 years). Two
studies had no upper age limit; the others had a limit of
35 or 50 years. While most studies enrolled healthy female
volunteers, some specifically enrolled women suffering
from dysfunctional uterine bleeding, HWAS, acquired oral
contraceptive (OC)-associated female sexual dysfunction or
primary dysmenorrhoea.

Due to the fact that studies have not been planned and
powered for a comparison between age groups and
because the analysis has been done post hoc, results are of
exploratory nature only. We did not conduct a power ana-
lysis because the sample included all women in the avail-
able studies. We calculated stratified cause-specific hazard

ratios (HRs) for discontinuation of study medication due to
adverse events (AEs) and withdrawal of consent. These
analyses only included studies in which E2V/DNG was indi-
cated for contraceptive purposes.

We additionally examined bleeding and HWAS end-
points in very young women (aged �20 years, n¼ 362).
This analysis allows us to better understand how these
younger women respond to this contraceptive option.

All studies included in the pooled data analyses had
relevant Institutional Review Board approval and
patient consent.

Bleeding outcomes

Bleeding/spotting episodes are defined as day(s) with
bleeding/spotting preceded and followed by at least 2
bleed-free days. ‘Bleeding’ is defined as bleeding that is
the same or more than normal menstruation relative to the
woman’s experience. ‘Spotting’ is defined as bleeding that
is less than that associated with normal menstruation rela-
tive to the woman’s experience, with no need for sanitary
protection (except panty liners). Bleeding/spotting data are
described per 90-day reference period (as recommended
by WHO) [19]. The evaluation by reference period in the
original studies enables a description of the bleeding pat-
tern irrespective of the treatment regimen, i.e., to allow for
comparisons between, for example, an oral contraceptive
and an intrauterine device. Data at reference period 4,
which represents cycles 9–12, are highlighted here, as this
time point represents the pattern of stable use.

Intracyclic bleeding is defined as all bleeding episodes
that do not fulfil the criteria for withdrawal bleeding (as
described below) and is reported per 28-day cycle. Data
were collected for up to 28 cycles, depending on the study;
data at cycle 12, that is, 1 year, are highlighted here.

Withdrawal bleeding (scheduled bleeding) is defined as
a bleeding episode that began during the progestogen-
free period (starting on cycle day 25 with E2V/DNG) or
started not more than 4 days before the progestogen with-
drawal (i.e., day 21 with E2V/DNG) in any cycle. All other
(unexpected) bleeding episodes are classified as intracyclic
bleeding. If no bleeding occurred until cycle day 20 with
E2V/DNG, we assessed this as an absence of scheduled
bleeding in the previous treatment cycle. Withdrawal
bleeding is reported per 28-day cycle; data at cycle 12, i.e.,
about 1 year, are highlighted here. We included bleeding
data only for those participants in the safety analysis set.

Hormone-withdrawal-associated symptoms

The HWAS of headache and pelvic pain were assessed
using a visual analogue scale (VAS).

Results

The study analysis population included a total of 3441
women who received E2V/DNG, aged �25 years (n¼ 1309)
and >25 years (n¼ 2132). The sample included 362 women
under age 20.
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Demographics

With the exception of mean age, we found similar demo-
graphic characteristics in the �25 and >25 years age
groups, with a notable difference only in the percentage of
current smokers (31.6% and 10.8% in the younger and
older groups, respectively; Table 1). Although the propor-
tions of women who had previously used COCs or con-
doms differed between the studies, within each study we
found similar percentages between the age groups.

Discontinuations

The analysis on discontinuations due to AEs and due to
withdrawal of consent included 3177 women treated with
E2V/DNG in OC studies (1291 women aged �25 years,
1886 women aged >25 years).

We found no difference between the age groups for dis-
continuations due to AEs (women aged �25 years 109
[8.4%], >25 years 158 [8.4%]; HR 0.92 [95% confidence
interval (CI) 0.71–1.18]) or withdrawal of consent (50 [3.9%],
59 [3.1%]; HR 0.86 [95% CI 0.58–1.26]).

Adverse events

We found similar percentages of AEs by primary system
organ class between the two age groups (Supplementary
material, Table 3.1). We considered reproductive system
and breast disorders to be AEs of particular interest and
found similar rates in the two age groups except for dys-
menorrhoea and metrorrhagia, which were both higher in
the younger age group.

Bleeding analyses

Bleeding/spotting
We found a similar mean number of bleeding, spotting or
bleeding/spotting days per 90-day reference period
between the two age groups (Figure 1(A)). The number of
bleeding/spotting days generally declined over time; in ref-
erence period 4, women aged �25 and >25 years experi-
enced 12.3 (standard deviation [SD] 8.2) and 12.3 (SD 8.6)
days with bleeding/spotting, respectively. The mean num-
ber of spotting-only days, a major contributor to the

number of bleeding/spotting days reported, was also simi-
lar in the two age groups (Figure 1(B)); in reference period
4, women aged �25 years experienced 5.6 (SD 5.8) days of
spotting only and women aged >25 years experienced 5.9
(SD 6.2) days.

The mean number of bleeding/spotting episodes
(defined as day[s] with bleeding/spotting preceded and fol-
lowed by at least 2 bleed-free days) was similar in the two
age groups and remained fairly constant over several refer-
ence periods (Figure 1(C)); in reference period 4, women
aged �25 years experienced 3.0 (SD 1.4) episodes and
women aged >25 years experienced 2.9 (SD 1.5) episodes.
The mean length of bleeding/spotting episodes was also
very similar in the two age groups (Figure 1(D)): 4.1 (SD
1.8) and 4.2 (SD 2.1) days in reference period 4 for women
aged �25 and >25 years, respectively.

When reviewing these bleeding outcomes in very young
women aged �20 years, we found that the bleeding/spot-
ting profile was very similar to that of the older women
(Supplementary material, Figure 4.1). For example, women
aged �20, >20 to �25, and >25 years experienced 13.0
(SD 7.7), 12.1 (SD 8.4) and 12.3 (SD 8.6) days of bleeding/
spotting, respectively, in reference period 4.

Intracyclic bleeding
The percentage of women reporting intracyclic bleeding,
reported per 28-day cycle, decreased over time for both
groups. Younger women aged �25 years reported more
intracyclic bleeding during the early cycles of use, but the
percentage became similar to that of women aged >25
years in later cycles (13.4% and 12.8% at cycle 12; Figure
2(A)). The mean number of intracyclic bleeding days was
similar in women in both age groups and tended to reduce
over time.

The intensity of intracyclic bleeding episodes was
graded from 1 to 5, with 1 being no bleeding and 5 being
heavy bleeding. The mean maximum intensity of intracyclic
bleeding was similar between the age groups at cycle 12
(2.7 and 2.6 [SD 0.9 and 0.8], respectively; Figure 2(B)).

In women aged �20 years, the intracyclic bleeding
profile was very similar to that of the older age groups;
intracyclic bleeding was reported by 12.7% of women
aged �20 years, 13.7% of women aged >20 to �25 years
and 12.8% of women aged >25 years at cycle 12
(Supplementary material, Figure 4.2).

Withdrawal bleeding
The percentage of women with withdrawal bleeding was
very similar in the two age groups (Figure 3) and remained
constant over 12 cycles (78.5% and 78.9% of women aged
�25 years and >25 years experienced withdrawal bleeding
at cycle 12, respectively). The reverse of these data is that
21.5% and 21.1% of women, respectively, did not experi-
ence withdrawal bleeding each cycle. There was a similar
trend up to 28 cycles (data not shown).

The proportion of women aged �20 years with with-
drawal bleeding was numerically slightly higher than that
in the older age groups: 84.9% of women aged �20 years
at cycle 12 (Supplementary material, Figure 4.3).

Table 1. Characteristics of women using E2V/DNG by age group (safety
analysis set).

Characteristic

Women
aged �25 years

Women
aged >25 years

n¼ 1309 n¼ 2132

Age, years, mean (SD) 21.9 (2.2) 34.7 (6.4)
Height, cm, mean (SD) 166.0 (6.6) 165.8 (7.1)
Body weight, kg, mean (SD) 62.0 (9.4) 65.2 (10.5)
BMI, kg/m2, mean (SD) 22.5 (3.1) 23.7 (3.3)
Age at menarche, years, mean (SD) 12.7 (1.4) 13.0 (1.4)
Ethnic group, %

White 87.0 87.2
Black 2.2 3.3
Hispanic 6.6 4.3
Asian 1.8 2.5
Other 1.9 2.1
Missing 0.5 0.7

Current smoker, %
Yes 31.6 10.8
Unknown 32.0 29.3

BMI: body mass index; DNG: dienogest; E2V: oestradiol valerate; SD: stand-
ard deviation.
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Pearl index

Detail on the Pearl index calculation can be found in the
Supplementary material (Section 2. Methods). The
unadjusted Pearl index was 0.56 (upper limit of 95% CI
1.30) for women aged �25 years compared with 1.46
(upper limit of 95% CI 2.50) for women aged >25 to �35
years (Table 2). The adjusted Pearl index was similar in the
two age groups, at 0.45 (upper limit of 95% CI 1.16) vs
0.57 (upper limit of 95% CI 1.33), respectively.

Hormone-withdrawal-associated symptoms

Headache intensity was very similar in the two age groups
(Figure 4(A)); women aged �25 and >25 years reported
mean scores of 20.01 (SD 20.29) and 17.77 (SD 17.77) at
cycle 13, respectively. Women aged �25 years reported
slightly higher levels of pelvic pain (21.50 [SD 22.75]) com-
pared with women aged >25 years (17.94 [SD 19.58]) at
cycle 13 (Figure 4(B)). When looking at improvements in
headache and pelvic pain with E2V/DNG, a high percent-
age of women in both age groups reported VAS decreases
of 15mm from baseline (Figure 5). Around 40% of women
in both age groups reported even greater VAS decreases of
45mm from baseline.

In women aged �20 years, rates of headache and pelvic
pain intensity were very similar to those in the older age
groups (Supplementary material, Figure 4.4), as were 15-
and 45-mm VAS decreases from baseline for pelvic pain
and headache (Supplementary material, Figure 4.5).

Discussion

Findings and interpretation

This pooled analysis of phase II–IIIb clinical trials of E2V/
DNG provides evidence that safety, bleeding profiles, effi-
cacy and HWAS with E2V/DNG are comparable for women
aged �25 and >25 years. Furthermore, the post hoc ana-
lysis of women aged �20 years also demonstrates that
younger women have a very similar experience of using
E2V/DNG compared with older women.

We calculated cause-specific HRs for discontinuation of
study medication due to AEs and withdrawal of consent
between age groups. This analysis is clinically relevant
because discontinuations can be a proxy for women’s satis-
faction, quality-of-life measures, tolerability and an accept-
able bleeding profile. The HR for discontinuation due to AEs
for women aged �25 years was 0.92 times that for women
aged >25 years (95% CI 0.71–1.18). The HR for discontinu-
ation due to withdrawal of consent for women aged �25
years was 0.86 times that for women aged >25 years (95%
CI 0.58–1.26). These results do not indicate a difference
between the age groups and suggest that younger women
are as satisfied as older women with E2V/DNG treatment.

Similarities or differences in comparison with
other studies

The efficacy and effectiveness of E2V/DNG have been
investigated in clinical and real-world studies [8,9]. In a

Figure 1. Bleeding/spotting by age group (safety analysis set). ‘Bleeding’ is defined as bleeding that is the same or more than normal menstruation relative to
the woman’s experience. ‘Spotting’ is defined as bleeding that is less than that associated with normal menstruation relative to the woman’s experience, with
no need for sanitary protection (except panty liners). An ‘episode’ is defined as any set of one or more bleeding or spotting days (consecutive or separated by
only one bleeding-free day). An episode is bounded by at least 2 consecutive bleeding-free days.
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Figure 2. Maximum intensity of intracyclic bleeding and percentage of women affected by age group (safety analysis set). Intensity of intracyclic bleeding epi-
sodes (B) was graded from 1 to 5, with 1 being no bleeding and 5 being heavy bleeding.

Figure 3. Percentage of women with withdrawal bleeding by age group (safety analysis set).
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pooled analysis of three large-scale, multicentre, phase-III
trials, E2V/DNG was shown to provide reliable contracep-
tive efficacy in women aged 18–50 years, with a Pearl
index of 0.79 [8]. Furthermore, in the real-world INAS-
SCORE study, E2V/DNG had a significantly lower risk of
contraceptive failure compared with other COCs (HR 0.5;
95% CI 0.3–0.7), including LNG-containing COCs (HR 0.3;
95% CI 0.2–0.5) [9]. Our pooled analysis showed similar effi-
cacy for younger and older women.

In clinical trials, E2V/DNG showed superiority over EE/
LNG with regard to reducing the frequency and intensity of
HWAS, including headache and pelvic pain [20]. The toler-
ability of E2V/DNG is enhanced by its dosing regimen, in
which there are only 2 days of placebo tablets [7]. This
short HFI ensures the delivery of stable E2 levels through-
out the cycle [21,22], minimising HWAS [23]. This may
account for the reductions from baseline we observed in
headache and pelvic pain across all ages as indicated by a
drop in VAS score of 45mm.

Although not specifically included in this analysis, other
advantages of E2V/DNG use have been shown in women
of all ages and will benefit younger women, for example,
E2V/DNG has a minimal impact on metabolic and haemo-
static parameters and a more favourable effect than EE/
LNG on lipid markers [14,24]. Furthermore, younger women
are likely to appreciate other health benefits of COCs,
which include reductions in dysmenorrhoea, heavy men-
strual bleeding, premenstrual syndrome and acne [25].

Strength and weaknesses of the study

In this study, we examined data amassed from several
robust, well-designed phase II–IIIb clinical trials of E2V/
DNG, which individually provide a wealth of data on the
efficacy and tolerability of E2V/DNG in several populations
of women. However, this also leads to a limitation of this
pooled analysis in that the underlying data are from a var-
iety of study designs and populations. Nevertheless, the
individual study designs and inclusion criteria applied
equally to both age groups of women within the studies,

so the results remain meaningful and relevant to clinical
practice. We chose to evaluate our main outcomes of intra-
cyclic and withdrawal bleeding at cycle 12, and use refer-
ence period 4 for bleeding spotting to compare time
intervals with stable bleeding patterns between groups.

An additional limitation is that, due to the fact that this
analysis was performed post hoc, i.e., analysis approaches
were not prespecified, analyses are of exploratory nature
only, and no confirmatory conclusions can be drawn.

Open questions and future research

Further research is recommended to corroborate the find-
ings in this analysis; this would include studies in which
the analyses of results between younger and older women
were part of the prespecified data analysis. Although pre-
senting data for adolescents under 18 would also have
value, the original studies did not include sufficient num-
bers of very young women for a complete analysis.

Table 2. Efficacy with E2V/DNG assessed by Pearl index (full analysis set).

Calculation

Women
�25 years

Women >25 and
�35 years

n¼ 884 n¼ 803

Unadjusted
Total exposure time (years) 947.20 925.57
Relevant exposure time (years) 899.24 889.30
Days with back-up contraception 17,515 13,248
Number of pregnancies for PI 5 13
Pearl index 0.56 1.46
Upper limit of 95% CI 1.30 2.50

Difference between PI and
upper confidence limit

0.74 1.04

Adjusted
Total exposure time (years) 947.20 925.57
Relevant exposure time (years) 885.66 878.41
Days with back-up contraception 17,515 13,248
Days not for adjusted PI 4960 3979
Number of pregnancies 4 5
Pearl index 0.45 0.57
Upper limit of 95% CI 1.16 1.33

Difference between adjusted
PI and upper confidence limit

0.70 0.76

Pregnancies until 7 days after the end of treatment are included.
CI: confidence interval; DNG: dienogest; E2V: oestradiol valerate; PI:
Pearl index.

Figure 4. Hormone-withdrawal-associated pain by visit and age group as
determined by averaging the three highest VAS values during days 22 to 28
(full analysis set).
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Recommendations for clinicians

We undertook this analysis of pooled study data to gain an
improved understanding of E2V/DNG in younger women
(aged �25 years). The results provide evidence and reassur-
ance that E2V/DNG is an appropriate contraceptive option
in this age group. Of note, no new safety events were
revealed by this pooled analysis.
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