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REVIEW

The drospirenone (DRSP)-only pill: clinical implications in the daily use
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Child and Adult, Obstetrics and Gynecology Unit, university of Modena and Reggio Emilia; Azienda Ospedaliero Universitaria Policlinico,
Modena, Italy; fExeltis HealthCare Madrid, Madrid, Spain; gExeltis Europe, Ismaning, Germany

ABSTRACT
Objectives: Progestins used in contraception are either components of combined hormonal con-
traceptives or are used as a single active ingredient. Progestins are highly effective in long-term
contraception and have a very good safety profile with very few contraindications.
Methods: An oestrogen-free ovulation inhibitor POP has been authorised in the USA and the EU.
It contains 4mg of drospirenone (DRSP). The hormone administration regimen of 24 days followed
by a 4-day hormone-free period was chosen to improve bleeding control and to maintain oestra-
diol concentrations at early follicular- phase levels, preventing oestrogen deficiency.
Results: Clinical trials have demonstrated high contraceptive effectiveness, a very low risk of car-
diovascular risk events and a favourable bleeding pattern. Due to the long half-life of DRSP (30–
34h), the effectiveness is maintained even in case of a forgotten pill on a single occasion. Studies
involving deliberate 4 days in one cycle 24-hour delays in taking a pill have demonstrated that
ovulation inhibition is maintained if a single pill is missed.
Conclusions: This review article will describe the clinical impact in the daily use of the 4mg DRSP
only pill and the resulting data on the effectiveness and safety of this hormonal contraceptive.

SHORT CONDENSATION
The 4mg drospirenone-only pill improves the bleeding profile in comparison to 0.075mg desoges-
trel and achieves high contraceptive efficacy even with a 24h missed pill window.
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Introduction

Since the advent in 1960 of oral hormonal contraceptives
as combined oestrogen/progestogen regimen, combined
oral contraceptives (COC) have undergone ongoing devel-
opments in the oestrogen and progestogen component
with different characteristics aiming to reduce undesirable
effects while maintaining inhibition of ovulation [1]. Many
steroidal hormone actions translate into non-contraceptive
benefits and possibilities of therapeutic impact. The wide
range of positive effects besides the primary use as contra-
ceptives include reduction of colorectal, endometrial, and
ovarian cancer rates, dysmenorrhoea, and endometriosis
symptoms relief and decrease in acne, menstrual flow, and
PMS. Awareness of the non-contraceptive benefits of hor-
monal contraceptives must be appreciated, besides their
objective high efficacy and safety, as these effects impact
compliance. Moreover, COCs have a very favourable cost/-
benefit ratio and a good level of compliance compared to
other drugs used therapeutically. Health benefits of COCs
represent an essential feature of the overall impact of this
class of drugs beyond their primary action [2].

The fact remains that, thirteen percent of women aged
between 15 and 19 years become pregnant each year, a

ratio that has not changed statistically since the 70 s. Up to
eighty-five percent of these pregnancies are unintended.
The economic and social impact factors of the one million
teenage pregnancies each year in the USA represent an
important political factor [3]. According to Bearak et al. the
unintended pregnancy rate per 1000 women between 15
and 49 years in North America and Europe remains 35 of
1000 with 49% of them ending in an abortion [4].

Avoiding unintended pregnancies is a primary concern
of most sexually active persons, especially adolescents. It is
estimated that in 1995, eighty-one percent of the women
aged between 15 and 19 years at risk of unintended preg-
nancy were using contraceptive methods; many of them
reported using two methods—one to avoid sexually trans-
mitted diseases (STDs) and the second to prevent preg-
nancy. The most used contraceptive methods were either
oral contraceptives (44% of the cases), male condoms (46%
of the cases), or in 8% dual protection. However, the suc-
cess of these methods depends heavily on user compli-
ance. This becomes evident when comparing typical and
perfect use effectiveness data. The discrepancy is most pro-
nounced for adolescents reflecting problems with incorrect
intake of tablets or failure to use a condom just before
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sexual intercourse. These USA figures are likely to be simi-
lar in most settings [5].

Health care providers should also consider the very low
but potential risks associated with using COC, e.g., the
occurrence of thromboembolic events.

The last referrals of the European Medicine Agency of
2014 [6] rated the risk for drospirenone (DRSP) containing
COC at 9-12 cases among 10.000 users (0.1%). They
declared in 2016 [8] that this risk for dienogest (DNG) con-
taining COC with ethinyl oestradiol (EE) is still at 8-11 cases
among 10.000 users and the risk with oestradiol as
unknown.

New developments in oral contraception, such as, oes-
trogen-free contraceptive, aim to reduce cardiovascular
side effects, while maintaining high efficacy. Here the intro-
duction of a new drospirenone-only pill can be a milestone
based on the characteristics of this progestogen.

Development and classification of progestins in
contraception

The first orally active progestin used in combined hormonal
contraceptives were norethynodrel and norethisterone
[1,7]. Development of new progestins was introduced to
reduce androgenic side effects. The progestins used in
Combined Hormonal Contraceptives (CHC) can be classified
according to different criteria as follows below.

It has become common practice to apply this ‘historical’
classification defining ‘generations’ of COCs based on their
introduction to the market; a rather crude categorisation
which does not reflect clinical profile:

1st generation: Norethynodrel, Norethisterone Acetate
(NET, NETA).

2nd generation: Levonorgestrel (LNG).
3rd generation: Gestodene, Desogestrel, Norgestimate
(GEST, DES, NGM).

4th generation: Drospirenone (DRSP).

This classification tends to confuse health care providers
and users and should be avoided in counselling as it may
be misleading [8].

The classification should instead be focussed on the par-
tial activities of the different progestins.

Cyproterone Acetate (CPA) and Chlormadinone Acetate
(CMA) (17a-hydroxyprogesterone derivatives) have never
been included in this categorisation. CPA-containing oral
contraceptives were initially classified as drugs to treat
hyperandrogenism in women who required contraception.
CMA was only introduced in some countries and is not
internationally available. The same was true for Dienogest
(DNG), which was developed in Germany though currently
an increasing number of countries are introducing DNG
containing COCs, combined with EE or E2 [9].

Classification according to molecular structure

The molecular structure gives an indirect indication of the
biological activity of the steroid. Different groups of pro-
gestins can be distinguished [9]. These are described in
Table 1.

Classification according to interaction with steroid
receptors

Depending on the structure, progestins have different
interactions with the various steroid receptors in the body
(progesterone, androgen, oestrogen, gluco- and mineralo-
corticoid receptors).

Based on this classification of receptor activities, several
groups of progestins can be differentiated.

Androgenic, anti-androgenic, mildly anti-androgenic, or
neutral and anti-mineralocorticoid progestins: only drospir-
enone combines anti-mineralocorticoid and anti-androgen
action.

The different binding affinities and the different receptor
effects are described in Table 2 [1].

Table 1. Contraceptive progestins and extra-progestogenic effects.

Progestogen
Anti-

gonadotropin Anti-oestrogen Oestrogen Androgen Anti-androgen Gluco-corticoid

Anti-
mineralo
corticoid

Pro
Coagulatory

Progesterone þ þ þ � � þ/� þ þ �
Dydrogesterone þ � þ � � þ/� � þ/� �
Medrogestone þ þ þ � � þ/� � �
17a-Hydroxy-

Progesterone Derivates
Chlormadinonacetate þ þ þ � � þ þ � �
Cyproterone acetate þ þ þ � � þþ þ � �
19-Nor-Progesteron-

Derivates
þ þ þ � þ/� þ þ � þ

Nomegestrolacetate þ þ þ � þ/� � þ �
Promegeston
Trimegeston þ þ þ � � þ/� � � �
19-Nortestosterone-

Derivates
þ þ þ � � � � � �

Norethisterone þ þ þ � � þ/� � þ/� �
Norethinodrel þ þ þ þ þ � � � þ
Levonorgestrel þ þ þ þ þ � � � �
Norgestimate þ/� þ þ þ � þ � � �
Desogestrel þ þ þ � þ � � � �
Gestoden þ þ þ � – þ � � �
Dienogest þ þ þ � þ � � � �
Spironolactone Derivate
Drospirenone þ þ þ � � þ � þ �
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VTE risk of combined and oestrogen free
hormonal contraception

Several studies have shown that CHC have been associated
with an increased risk of venous thromboembolism [10],
dependent on the dose and type of the oestrogen compo-
nent [11]. Subsequent studies showed that the risk was sig-
nificantly reduced by lowering the dose of oestrogen, and
this resulted in the introduction of newer preparations con-
taining <50 mg EE [12–14]. The characteristics of the pro-
gestogen, when used in combination with EE, may also
influence the risk of thrombo-embolism [15]. Some factors
may play an essential role in this respect, such as the type
and dose of oestrogen with which it is combined, the route
of admission; the amount of progestins; the duration of
treatment, and the type of progestin [16].

EE has, due to its action on the liver, a procoagulatory
effect by enhancing the factors responsible for coagulation
and reducing the fibrinolytic factors. It is supposed that
oestradiol or oestradiol valerate have less impact on the
liver due to faster metabolisation than EE. Oestradiol is
metabolised in the liver to oestrone. In turn, oestrone is
converted into oestrone sulphate, so a significantly lower
biological activity is observed compared to EE [17].

As Winkler [18] has shown, oestrogens modify the
dynamic balance of haemostasis by enhancing the coagula-
tory factors (e.g., Factor VII) and the anti-fibrinolytic factors
(e.g., PAI-1). The number of D-dimers rises consecutively
due to the higher content of fibrin and its degenerated
products in the blood.

This balance is also influenced by the amount of the EE
concentration that activates the coagulatory site and the
dose of progestogen that activates the anti-fibrinolytic fac-
tors, e.g., PAI-1 [16].

During the drospirenone-only pill clinical trial program,
laboratory data for the following haemostatic parameters
were evaluated: APC resistance, Antithrombin III, D-Dimer,
clotting factor VII, Clotting factor VIII, and Protein C reactiv-
ity. Data were assessed after randomisation before starting
the pill intake and after nine months of treatment and
compared to the desogestrel-only pill [19].

At the endpoint, the mean values of factor VII were
comparable between the groups, but the change from
baseline to endpoint was more pronounced in the DRSP
group leading to the statistically significant difference (p
0.0088, 2-sample t-test) between the groups.

The difference in mean Protein C activity change from base-
line to endpoint was 0.0332 in the DRSP versus 0.157 in the
desogestrel group; p 0.0249, 2-sample t-test. The differences in

change of clotting factor VII and Protein C activity during the
trial may be attributed to the baseline level differences.

A relevant reduction in the amount of D-Dimer could be
observed in the DRSP group. From baseline values of
264.9 ng/mL, they dropped to 215.0 ng/mL, whereas, in the
desogestrel group, there was a rise from 201.4 ng/mL to
281.5 ng/mL. The differences in the analysed other parame-
ters (APC resistance, ATIII activity, and clotting factor VIII)
were not statistically significant before and after the treat-
ment [19].

Clinical efficacy and safety of the DRSP-only pill

Archer et al. [20], Palacios et al. [21], and Kimble et al. [22]
showed in different clinical phase III trials the contraceptive
efficacy of drospirenone 4mg. These trials were performed
in the European Union (2 clinical phase III trials) and
the USA.

The primary endpoint of all trials was to obtain a satis-
factory Pearl Index (PI). The pooled analysis of both
European studies showed a total PI of 0.73 [95% CI: 0.3133;
1.4301] (14,329 cycles of drospirenone 4mg) and an
adjusted PI of 0.7898 [95% CI: 0.3410; 1.5562] [21].

In the USA clinical trial, 17 pregnancies occurred (Pearl
Index: 4.0 (95% confidence interval [CI], 2.3–6.4, n¼ 953), of
which three were unconfirmed, and two were from sites
excluded from the primary analysis for significant breaches
of FDA regulations were documented. These pregnancies
were all detected in non-breastfeeding women aged
�35 years. For confirmed pregnancies among 915 non-
breastfeeding women aged �35 years from sites with no
protocol violations, the PI was 2.9 (95% CI: 1.5–5.1) [20].
These PIs obtained with the DRSP-only pill in Europe and
USA are in the range of that described for combined
formulations.

In a subset of women, a series of cardiovascular risk fac-
tors including BMI, age, smoking status, were documented,
and a series of clinical and laboratory examinations like RR
measurement and electrocardiography (ECG) measurement
were evaluated (see Tables 3 and 4) [23].

During the clinical development program of drospire-
none 4mg, there were no reports of venous thrombo-
embolism (VTE) under more than 2500 and 25.000
evaluable cycles. There were also no reports of arterial
thromboembolism, myocardial infarcts, or. strokes.

In the US, 422 participants (41.9%) had a risk factor for
VTE, while in the two European studies, 116 patients

Table 2. Relative binding affinities of progestins to steroid receptors and serum binding proteins.

PR AR ER GR MR SHBG CBG Albumin Bound Free

Progesterone 50 0 0 10 0 36 79.3 2.4
Dydrogesterone 75 0 – – – – –
Chlormadinone acetate 67 5 0 8 0 0 0
Cyproterone acetate 90 6 0 6 8 0 0
Medroxyprogesterone acetate 115 5 0 29 160 0 0
Nomegestrol 125 6 0 6 0 0 0
Drospirenone 35 65 0 6 230 0 0
Norethisterone 75 15 0 0 0 16 0 60.8 3.7
Levonorgestrel 150 45 0 1 75 50 0 50 2.5
Norgestimate 15 0 0 1 0 0 0
Desogestrel (Etonogestrel) 150 20 0 14 0 15 0 65.5 2.5
Gestodene 90 85 0 27 290 40 0 24.1 0.6
Dienogest 5 10 0 1 0 0 0
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(16.3%) and 145 (16.9%), respectively had a risk factor. See
Tables 3 and 4.

The main risk factors were age >35 years and BMI >30.
BMI values over 30 were present in 71 patients in Europe
and 388 in the USA. There, 188 women had a BMI >35,
and 88 had a BMI >40. In 26% of the participants, smokers
were randomised in the EU and 18% % in the US study.

Additional cardiovascular safety factors [blood
pressure]

The administration of drospirenone in combination with
oestrogens for six months was associated with a slight
decrease in systolic (SBP) and diastolic (DBP) blood pres-
sure compared to levonorgestrel in combined formulations
in some studies [24,25]. On the other side, studies based
on a Holter monitoring of blood pressure (24 h) showed
that the association between EE and DRSP had a neutral
impact on BP, because of EE impact on the liver [26]. This
is not the case for DRSP 24þ 4 alone that gives a slight
decrease. This influence on blood pressure in patients with
a moderate hypertension was also shown when 4mg dro-
spirenone was compared with 0.015mg desogestrel [23].

The anti-mineralocorticoid effect of drospirenone explains
these results. Table 5 depicts the data.

The data in study 2 showed that the women with a
baseline value of SBP >130mmHg or DBP >85mmHg
(n¼ 130) had an average decrease of 7.0mmHg with dro-
spirenone 4mg for the systolic value and 5.5mmHg for the
diastolic value over time. For participants with average SDP
(<130mmHg) and DBP <85mmHg, the absolute mean
change was 0.00mmHg for both parameters. The observa-
tional period to assess these events was between the first
visit at study entry and at day 29þ 2 of the last cycle.
Exams were performed at each visit (cycle) during the
study.

Finally, no influence on ECG parameters was observed
for women treated with drospirenone [23]

Choice of hormonal contraception in high-risk
groups

While oestrogen free contraception can be safely used in
women with disease risk factors such as high BMI, smoking
and being over age 35 the CHC is not an optimal choice

Table 3. Patients characteristics of thromboembolic risk factors of the European studies.

Study 1 Study 2
Drospirenone Drospirenone Desogestrel

n (%) (N¼ 713) (N¼ 858) (N¼ 332)

Age, mean (SD), years 28.7 (7.1) 28.9 (7.1) 28.9 (7.1)
Age group �35 yr 569 (79.8) 682 (79.5) 259 (78.0)

>35 yr 144 (20.2) 176 (20.5) 73 (22.0)
BMI, mean (SD) (kg/m2) 23.0 (3.8) 23.0 (3.5) 22.8 (3.9)
BMI group <30 672 (94.2) 828 (96.5) 316 (95.2)

�30 41 (5.8) 30 (3.5) 16 (4.8)
BP group (mm Hg) SBP <130, DBP <85 571 (80.1) 727 (84.7) 290 (87.3)

SBP �130, DBP �85 142 (19.9) 131 (15.3) 42 (12.7)
Presence of �1 VTE risk factor 110 (15.4) 142 (16.5) 59 (17.8)
Current smoker 182 (25.5) 237 (27.6) 103 (31.0)
Regular menstrual bleeding during the last 6 cycles 680 (95,4) 786 (91.6) 305 (91.9)
Prior treatment with sex hormones and modulators of genital system 455 (63,8) 704 (82.1) 288 (86.7)
Starters 287 (40.3) 417 (48.6)

Table 4. Patients characteristics of thromboembolic risk factors of the USA study.

Risk factors N = 1006

Family history of thromboembolic illness, n (%) Yes 12 (1.2%)
No 993 (98.8%)

Missing 1

Evidence of predisposing conditions for a vascular or metabolic disease, n (%) Yes 5 (0.5%)
No 1001 (99.5%)

Current smoker older than 35 years or non-smoker over 40 years old, n (%) Yes 51 (5.1%)
No 955 (94.9%)

BMI >30 kg/m2, n (%) Yes 353 (35.1%)
No 653 (64.9%)

Number of VTE risk factors, n (%) 0 611 (60.8%)
1 367 (36.5%)
2 27 (2.7%)
≥3 0

Missing 1

Table 5. Blood pressure development of study 1 in Europe.

SBp< 130 and DBp< 85 (mmHg) SBp� 130 and DBp� 85 (mmHg)
Changes from baseline N¼ 548 N¼ 137

SBP (mmHg) Mean (SD) 1.77 (10.08) �7.59 (9.19)
Median 0.0 �8.0

DBP (mmHg) Mean (SD) 1.06 (8.20) �4.85 (7.85)
Median 0.0 �5.0
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and may be contraindicated when multiple risk factors
exist.

Pomp et al. [27] could first describe the impact of the
BMI on developing deep vein thrombosis and pulmonary
embolism.

They compared 3834 patients with a first venous throm-
bosis to 4683 control subjects. All were non-pregnant and
without active malignancies. Relative to those with a nor-
mal BMI (<25 kg/m2), overweight (BMI >¼ 25 and BMI
<30 kg/m2) increased the risk of venous thrombosis 1.7-
fold [odds ratio (OR) adj (age and sex) 1.70. 95% confidence
interval (CI) 1.55–1.87] and obesity (BMI >30 kg/m2) 2.4-fold
(OR adj 2.44, 95% CI 2.15–2.78). Obese women who used
oral contraceptives had a 24-fold higher thrombotic risk (OR
adj 23.78, 95% CI 13.35–42.34) than women with a normal
BMI who did not use oral contraceptives. [27].

The same group reported that current and former
smoking resulted in a moderately increased risk of deep
venous thrombosis (odds ratio (OR) for current smokers ¼
1.43; 95% confidence interval (CI95) 1.28–1.60. and for for-
mer smokers 1.23; CI95 1.09–1.38) compared with non-
smoking. Women who were current smokers and used
oral contraceptives had an 8.8-fold higher risk (OR 8.79,
CI95 5.73–13.49) than non-smoking women who did not
use oral contraceptives. Relative to non-smoking non-car-
riers, the combined effect of factor V Leiden and current
smoking led to a 5.0-fold increased risk; for the prothrom-
bin 20210A mutation, this was a 6.0-fold increased
risk [28].

Jick et al. [29] found that age also had a substantial
impact on the VTE risk, especially for COC with a higher
number of oestrogens or with progestins of the 4th
generation.

Whether the women used a combined COC with levo-
norgestrel or drospirenone, the VTE risk was raised from a
basal incidence rate per 100.000 person-years of 24.8 for
women using the COC of drospirenone/ethinylestradiol and
had an age <30 years to 51.2 cases for women aged 40-44.
For those women using a combined contraceptive contain-
ing levonorgestrel, these data were 5.39 and 21.3,
respectively.

COC users with VTE risk factors should be informed
when the method is absolutely [WHO MEC 4] or relatively
indicated [WHO MEC 3]. The POP is seen as a safe alterna-
tive contraceptive in such cases.

Bleeding profile in pop users with VTE risk

The regimen of 24þ 4 is a real revolution in the evolution
of POP: DRSP 24þ 4 is the first POP with a hormone free
interval of 4 days in this class of drugs. According to bleed-
ing profiles demonstrated it can be said that it was a
‘winning bet’ in the field of POP.

Regidor et al. [30] compared 858 women on DRSP (6691
treatment cycles) with 332 women on DSG treatment
(2487 treatment cycles), to evaluate the amount of
unscheduled bleeding days and/or spotting’s between
these two progestin-only pills, especially in risk groups.
Three groups were considered.

Age >35 years: During cycles 2-4, the mean number of
unscheduled bleeding days and spotting was 8.1 (SD10.53)
for DRSP and 20.1 (19.41) for DSG; p¼ 0.0089.

BMI >25 kg/m2: During cycles 2-4 the mean number of
unscheduled bleeding days and spotting was 7,8 (SD
12,18) for DRSP and 17,7 for DSG (SD 19, 39); p¼ 0.0001.

Smokers: During cycles 2-4, the mean number of
unscheduled bleeding days and spotting was 9,6 (SD
11,69) for DRSP and 17,4 (SD 17, 47); p¼ 0.0016.

These data showed an improvement in the bleeding
profile of women with specific cardiovascular risk factors
like age >35 years, BMI >25 kg/m2, and smokers using the
DRSP-only oral contraceptive product. Herby, a higher com-
pliance, and thus higher contraceptive efficacy in these
patients who benefit from oestrogen-free contraceptive
methods are expected [29].

DRSP/DSG adverse events leading to study
discontinuation

A double-blind, double-dummy prospective phase III study
in healthy women aged 18–45 years evaluated a total of
858 women with 6,691 DRSP and 332 women with 2,487
DSG treatment cycles.

Overall, 82 (9.6%) women in the DRSP group and 44
(13.3%) women in the DSG group experienced TEAEs leading
to study discontinuation (see Table 6). The most common
individual TEAEs leading to withdrawal were vaginal bleeding
(2.6% in the DRSP group vs. 5.4% in the DSG group) and
acne (1.0% in the DRSP group vs. 2.7% in the DSG group).

Using the Kaplan–Meier curve estimates and the area
under the curve (AUC) for the overall adverse events as a
discontinuation reason, the difference between DRSP and
DSG was 32.0% in favour of DRSP, with AUC estimates of
0.583 for DRSP and 0.857 for DSG (see Figure 1. The dis-
continuation rate was 10% for the DRSP group and 14%
for the DSG group (p < .005).

In total, 48 (5.5%) women in the DRSP group and 33 (9.9%)
in the DSG group experienced bleeding related TEAEs. Most of
the bleeding related TEAEs were mild or moderate, whereas
four (0.4%) women with DRSP and three (0.9%) women with
DSG experienced TEAEs of severe intensity. A total of 28 (3.3%)
women in the DRSP group and 22 (6.6%) women in the DSG
group discontinued the trial due to bleeding related TEAEs (p
< .005). Using the Kaplan–Meier curve estimates and the AUC
for bleeding as a discontinuation reason, the difference
between DRSP and DSG was 55.7% in favour of DRSP, with
AUC estimates of 0.199 for the DRSP group and 0.449 for the
DSG group. The discontinuation rate was 3.7% for the DRSP
group and 7.3% for the DSG group [31].

These data support the high acceptability of the DRSP-
only formulation.

Summary remarks and conclusions

Contraceptives that combine high efficacy, a safe profile
and tolerability as demonstrated by lower discontinuation
rates have special attraction for women across the life
course. If translated into higher compliance, new formula-
tion may help providers tackle unplanned pregnancy
better.

Cardiovascular adverse events remain a concern as dem-
onstrated by The Lancet women and cardiovascular disease
Commission statement in 2021 that cardiovascular disease
is the leading cause of mortality for women and was
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responsible for 35% of total deaths in women in 2019. In
2019, there were an estimated 275,2 million (95% uncer-
tainty interval [UI] 261,4 million to 289,8 million) cases of
cardiovascular disease in women worldwide [32].

Analyses of US National Health and Nutrition
Examination Survey data [33] have identified obesity (body-
mass index �30 kg/m2) as the most important modifiable
risk factor for hypertension and pre-hypertension in women
of reproductive age. Data suggest that a similar increase in
the male or female body mass index is associated with a
more significant increase in systolic blood pressure in
women than in men [34].

It is estimated that, together with diabetes, obesity con-
tributes substantially to cardiovascular disease prevalence
and mortality in women and should be a significant target
for health interventions [35]. Data from the Framingham
Heart Study showed that the excess risk of cardiovascular
disease attributed to obesity was 64% in women versus
46% in men [36].

Globally, tobacco smoking and the use of electronic cig-
arettes (also known as e-cigarettes, vape pens, and vaping
devices) are increasing in younger women (�25 years). A
large meta-analysis found that the increased risk of cardio-
vascular disease associated with smoking was 25% higher
in women than men [37]. Further research is warranted to
evaluate a potential interaction between sex and smoking
concerning cardiovascular disease outcomes.

Data from the Global Burden Disease (GBD) 2015 study
show that the worldwide age-standardized smoking preva-
lence in 2015 was 5,4% (95% UI 5�1–5�7), although in 34
(17%) of 195 countries analysed, the smoking prevalence in

women exceeded 15,0%. Mostly, countries in western and
central Europe greatly exceeded the global average in
women’s smoking prevalence, with an exceptionally high
prevalence among women aged 15–19 years [38].

Although the overall risk is low, evidence suggests that
CHC are associated with a 12 times increase in the risk of
myocardial infarction in women with hypertension [39]. If
multiple risk factors exist, CHC could increase a woman’s
cardiovascular disease risk to an unacceptable extent.
There is no robust evidence that past use of hormonal con-
traceptives significantly affects the risk of subsequent car-
diovascular disease, regardless of the duration of use or
time since last use [40].

Women should be screened for additional cardiovascu-
lar disease risk factors, such as smoking, obesity, diabetes,
hypertension, or migraine with aura. Progestogen-only
oral contraceptives, subdermal implants, and levonorges-
trel-releasing intrauterine devices are options for women
with a history or at risk of myocardial infarction or
stroke [41].

With the DRSP oestrogen-free pill, the number of
unscheduled bleeding days can be reduced due to its cyc-
lic regimen in the application. The efficacy is higher due to
ovulation inhibition. The time window for missed pills is
narrow for DSG (12 h) versus wider for DRSP (24 h) [42]. In
addition, drospirenone’s partial anti-androgenic or anti-min-
eralocorticoid effect may have theoretical advantages in
conditions, such as premenstrual syndrome, androgeniza-
tion symptoms, or polycystic ovarian syndrome. Both deso-
gestrel and drospirenone can be used postpartum
including lactating women with no risk of VTE [43,44].

Table 6. Incidence of TEAEs leading to premature discontinuation.

DRSP (N¼ 858) DSG (N¼ 332) Total (N¼ 1190)
Preferred term n (%) n (%) n (%)

Subjects with at least one TEAE leading to premature discontinuation 82 (9.6) 44 (13.3) 126 (10.6)
Abnormal uterine bleeding 27 (3.5) 22 (6.9) 49 (4.2)
Acne 9 (1.0) 9 (2.7) 18 (1.5)
Weight increased 8 (0.9) 3 (0.9) 11 (0.9)
Libido decreased 5 (0.6) 2 (0.6) 7 (0.6)
Headache 2 (0.2) 2 (0.6) 4 (0.3)
Alopecia 2 (0.2) 1 (0.3) 3 (0.3)
Mood swings 3 (0.3) 0 3 (0.3)
Abdominal pain 2 (0.2) 0 2 (0.2)
Depressed mood 2 (0.2) 0 2 (0.2)
Depression 1 (0.1) 1 (0.3) 2 (0.2)
Gamma-glutamyltransferase increased 2 (0.2) 0 2 (0.2)
Nausea 2 (0.2) 0 2 (0.2)
Rash 2 (0.2) 0 2 (0.2)
Abdominal pain lower 1 (0.1) 0 1 (0.1)
Abdominal pain upper 1 (0.1) 0 1 (0.1)
Affective disorder 1 (0.1) 0 1 (0.1)
Alanine aminotransferase increased 1 (0.1) 0 1 (0.1)
Blood thyroid stimulating hormone increased 1 (0.1) 0 1 (0.1)
Constipation 1 (0.1) 0 1 (0.1)
Contact lens intolerance 1 (0.1) 0 1 (0.1)
Dysmenorrhoea 1 (0.1) 0 1 (0.1)
Feeling abnormal 0 1 (0.3) 1 (0.1)
Generalized oedema 0 1 (0.3) 1 (0.1)
Hot flush 1 (0.1) 0 1 (0.1)
Hyperhidrosis 1 (0.1) 0 1 (0.1)
Hyperthyroidism 1 (0.1) 0 1 (0.1)
Hypertrichosis 0 1 (0.3) 1 (0.1)
Malaise 1 (0.1) 0 1 (0.1)
Premenstrual syndrome 1 (0.1) 0 1 (0.1)
Respiratory tract infection 1 (0.1) 0 1 (0.1)
Skin disorder 0 1 (0.3) 1 (0.1)
Vertigo 1 (0.1) 0 1 (0.1)

DRSP: drospirenone; DSG: desogestrel; TEAE: treatment-emergent adverse event.
N ¼ total; n ¼ %.
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There are also data on drospirenone use in adolescents
and contraceptive safety in obese patients [20–22,45].

Every health care provider should know the advantages
and disadvantages of the respective oestrogen-free contra-
ceptive methods (oral and non-oral progestin preparations)
to carry out an individual contraceptive consultation, espe-
cially in known high risk groups.
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