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Abstract

The spironolactone derivative drospirenone is combined with ethinylestradiol or estetrol in combined oral contra-
ceptives. Formulations with |7--estradiol are used to treat climacteric symptoms. A drospirenone-only formulation
has been introduced for contraception. Here, the pharmacological properties of drospirenone, the impact of the
different formulations on metabolic and laboratory parameters, and the resulting clinical implications are reviewed.
Ethinylestradiol, an inhibitor of CYP metabolic enzymes, changes the pharmacokinetics of drospirenone, leading to
a higher drospirenone exposure with ethinylestradiol/drospirenone compared to the drospirenone-only preparation.
In addition, several metabolic alterations have been described. The impact of estetrol is less pronounced, and for
| 7-B-estradiol/drospirenone and drospirenone-only, decreased triglyceride and cholesterol levels were observed.
Ethinylestradiol induces various pro-coagulatory factors, leading to hypercoagulability. The effect is significantly reduced
with estetrol, and no influence was observed with the drospirenone-only preparation. The anti-mineralocorticoid
activity of drospirenone seems to positively counteract the renin-angiotensin-aldosterone-system-activating action of
ethinylestradiol. There is no influence on blood pressure with ethinylestradiol/drospirenone and estetrol/drospirenone
formulations, while in clinical trials, a reduction has been observed with |7-f3-estradiol/drospirenone and drospirenone-
only. Anti-aldosterone activity via non-renal mineralocorticoid receptors is associated with cardiovascular health, while
interactions with parathyroid hormone signaling impact bone structure and vascular calcification. Though the clinical
relevance is unclear for drospirenone, data in this context are reviewed. To sum up, the advantages of drospirenone
in hormonal contraception and treatment of menopausal symptoms have been demonstrated for all the formulations
described here. Combination with estrogen confers benefits and risks, which must be considered.
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Introduction treat climacteric symptoms and osteoporosis prevention in
postmenopausal women.? Recently, a combined oral con-

The spironolactone derivative drospirenone (DRSP) was traceptive (COC) with 14.2mg estetrol (E4)/3 mg DRSP*
developed as a contraceptive with pharmacological pro-

perties comparable to progesterone (P4). The progestogen
exerts anti-mineralocorticoid and anti-androgenic activity  Exeltis Germany GmbH, Ismaning, Germany

but shows low affinity to estrogenic or glucocorticoid Corresponding author:

receptors (GRs).! Combined with ethinyl estradiol (EE), it o, "+ Regidor, Exeltis Germany GmbH, AdalperostraBe 84,
has been used for contraception since 2000.> A formu- 85737 Ismaning, Germany.

lation with DRSP and 17-B-estradiol (E2) is approved to Email: pedro-antonio.regidor@exeltis.com
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and an estrogen-free formulation with 4 mg DRSP, each in
a 24/4 regimen, have been approved for hormonal contra-
ception.’ Here, the pharmacological properties of DRSP
are reviewed, including its anti-mineralocorticoid and
anti-androgenic effects and potential clinical implications.
The metabolic and clinical impact of the DRSP-only con-
traceptive obtained in recent clinical trials are compared to
the preparations containing different kinds of estrogens.

Literature search

A literature search was performed using the MEDLINE
database via PubMed, provided by the National Center for
Biotechnology Information (NCBI). Also, the Cochrane
Database, the Public Library of Science, and Google
Scholar were searched.

DRSP in contraception and hormone
replacement therapy: an overview

DRSP shows anti-gonadotropic effects and can efficiently
transform the endometrium.® It prevents the follicular
development and reliably suppresses ovulation at a dose of
3 mg per day.” This dosage has been used in oral contracep-
tion with 0.02mg EE in a 24/4 intake regimen with four
placebos.? It is also indicated for treating moderate acne
and symptoms of the premenstrual dysphoric disorder by
US Food & Drug Administration.’ This preparation is also
available in the United States with 0.451 mg levomefolate
to raise folate levels.'® COCs with 0.02 mg EE/3 mg DRSP!!
or 0.03mg EE/3mg DRSP? in a 21/7 intake regimen (21
active tablets, followed by seven tablet-free days) are mar-
keted as in the US and EU countries. To reduce common
EE-induced side effects, a COC was introduced that com-
bines 14.5mg E4 with 3mg DRSP in a 24/4 regimen (24
active tablets; 4 placebos). E4 is naturally produced by the
fetal liver.* Finally, an estrogen-free DRSP-only oral con-
traceptive (DRSP-POP) has been developed to completely
circumvent unwanted estrogenic side effects. This formula
contains 4mg DRSP and is also used in a 24/4 regimen with
four placebos.’

DRSP is combined with E2 for the treatment of meno-
pausal symptoms (Angeliq®).!2 A preparation with
1 mg E2/2mg DRSP is marketed in the European Union
with an additional indication for the prevention of osteo-
porosis.® In comparison, the lower dosed preparations
(0.5mg DRSP/I mg E2 and 0.25mg DRSP/0.5mg E2)
available in the United States are indicated for treating
vasomotor symptoms and vulvar and vaginal atrophy
(only 0.5mg/1 mg) due to the menopause. Table 1 gives
an overview of the available DRSP combinations.

Pharmacological properties of DRSP

In vitro experiments on receptor binding and transactiva-
tion have demonstrated a high affinity of DRSP to the

progesterone receptor (PR) and mineralocorticoid receptor
(MR). Neither does it show relevant binding to the estro-
gen receptors o and B nor does it activate the androgenic
receptor (AR), but DRSP shows anti-androgenic effects
that were about one-third of the potency of cyproterone
acetate (CPA) in animal models."?

The anti-mineralocorticoid activity of DRSP
at the MR

DRSP is an aldosterone antagonist at the MR displaying an
antagonistic activity while not activating the GR. The anti-
MR action of DRSP on the renin-angiotensin-aldosterone
system (RAAS) is comparable to the activity of endoge-
nous progesterone observed during the luteal phase of the
menstrual cycle when sodium excretion, plasma renin
activity, and plasma aldosterone levels are elevated com-
pared to the follicular phase.!!*

Bird et al.!> described that 3mg of DRSP is equiva-
lent in their anti-mineralocorticoid capacity to 20-25 mg
of spironolactone showing the high diuretic efficacy of
DRSP.

Above the role in blood pressure regulation via the kid-
ney, aldosterone signaling at non-renal MR is associated
with vascular inflammation and the development of ather-
osclerosis.!® Interestingly, in animal models, MR antago-
nists improved endothelial damage induced via aldosterone
signaling.!”

Furthermore, in rat models, MR antagonists, including
DRSP, induced the remodeling of white adipose tissue into
brown adipose tissue via the MR-antagonistic activity
when applied at a high dosage.!'®

In addition, aldosterone signaling also interferes with
parathyroid hormone (PTH)-mediated processes. Elevated
PTH levels (hyperparathyroidism) lead to side effects like
increased fracture risk, coronary microvascular dysfunc-
tion, arterial hypertension, and increased stiffness of the
aorta.!” Aldosterone excess leads to increased Ca** and
Mg?" excretion, secondary hyperparathyroidism, and bone
resorption. Blocking the MR with spironolactone improved
the electrolyte balance and increased bone density and
strength.?® In this context, the klotho protein, involved in
regulating phosphate metabolism, also seems to play a
role. It has been demonstrated that aldosterone and angio-
tensin II may reduce klotho expressions, and it has become
clear that klotho deficiency is associated with vascular
and soft tissue calcification.?! Interestingly, MR antagonist
spironolactone could impede vascular calcification.??
However, no detailed data are available for the spironolac-
tone analogue DRSP yet.

The anti-androgenic activity of DRSP

The anti-androgenic potency of DRSP was up to tenfold
higher than that of progesterone in ovariectomized rats.!
DRSP, in contrast to other progestins, does not bind to sex
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Table 2. Pharmacokinetic parameters of DRSP 4mg compared to DRSP 3 mg/EE 0.02 mg (24/4).

Variable 4mg DRSP  0.02mg EE/3mg DRSP  Ratio 4mg DRSP versus 0.02mg EE/3 mg DRSP
Single dose AUC ;144 (ng>X h/ml) 543.5 442.0 123.0%
AUC g 7,y (ng X h/ml) 296.1 264.7 111.9%
C,.x (ng/mL) 27.3 375 72.7%
t.. (h) 35 1.7 -
Repeated dose  AUC , (ng X h/mL) 1066.8 1394.5 76.5%
AUC; 751, (ng X h/mL) 570.2 7328 77.8%
C.axss (ng/mML) 41.0 61.4 66.8%
traxss (D) 3.2 1.3 2-h delay
Coinss 17.1 21.7 81.0%
Racaug) 1.9 2.8 -
R 1.5 1.6 -

ac(~max)

Source: Data taken from Wiesinger et al.2

Geometric means; non dose-corrected. DRSP: drospirenone; AUC: area under the curve; c__ : maximal plasma concentration; ¢

: maximal

max” max,ss®

plasma concentration in steady state; t__ : time to reach maximal plasma concentration; c . _: lowest plasma concentration during dosing interval in

steady state. R, : Accumulation ratio calculated from AUC(0-24) (or ¢

max

hormone-binding globulin (SHBG),? and due to its anti-
gonadotropic action, the production of androgens in the
ovarian theca cells is reduced. Above that, DRSP inhibits
the androgen receptor—mediated transcriptional androgen
processes'>* and blocks the action of 5-a-reductase in end
tissues, reducing testosterone conversion to dihydrotesto-
sterone.”® Animal studies demonstrated that DRSP has
anti-androgenic activity in terms of its effects on the
growth of accessory sex glands in androgen-treated juve-
nile castrated rats. DRSP at dosages ranging from 0.1 to
10 mg/animal/day (s.c.) caused a dose-dependent inhibi-
tion of the growth of both seminal vesicles and the prostate
upon 7 days’ application.’

Pharmacokinetics of DRSP alone and
in combination with estrogens

After oral application, DRSP is metabolized to its primary
metabolites 4,5 Dihydrodrospirenone-3-sulfate and the
acid form of DRSP. The absolute bioavailability of DRSP
is about 76%-85%.% The molecule is mainly bound to
serum albumin (95%-97%).2* In a crossover study compar-
ing 0.02mg EE/3mg DRSP with 1.5mg E2/3 mg DRSP,*
steady state was reached in both groups within 2 weeks, but
for EE/DRSP, the mean DRSP exposure was significantly
higher compared to E2/DRSP (p < 0.05). Adding ketocona-
zole, a potent CYP3A4 inhibitor, increased DRSP serum
concentrations in both groups. Again, a significantly more
substantial increase in the EE/DRSP group than the E2/
DRSP was observed (2.68-fold vs 2.30-fold). The effect
contributed to EE’s property as an inhibitor of CYP3A4
itself, while E2 is not2® A comparative trial between
0.02mg EE/3mg DRSP and 4 mg DRSP alone yielded sim-
ilar observations®’: the accumulation ratio of DRSP, as cal-
culated from the area under the curve (AUC) after 15 days
of treatment compared to single dose was 1.9 for the 4mg

(0-24)) on day 15 compared to AUC(0-24) (or ¢

'min,ss”

(0-24)) on day I.

max

DRSP-only preparation and 2.8 for 3mg DRSP combined
to EE. Therefore, the exposure to DRSP during steady state
was significantly lower after intake of 4mg DRSP com-
pared to 3mg in combination with EE (see Table 2 and
Figure 1). This was explained by a potential interference of
EE with the metabolic enzymes CYP3A4 and sulfotrans-
ferase SULT1A1.%” However, the 4mg DRSP-only formu-
lation contains non-micronized DRSP, while a micronized
form is used in the COC. This also accounts for differences
in pharmacokinetics, mirrored by differences in the time
until maximal plasma concentration is reached: t _is dou-
bled for the DRSP-POP compared to the COC after a single
dose and elevated 2.5 times in steady state (see Table 2).%

Pharmacokinetics of the estrogenic compound in the
combined preparations is influenced by food, reducing the
bioavailability of EE in 25% of the patients after fed con-
ditions® and the C_, of E4 by 50% also after food intake in
comparison to those patients who ingested the drugs under
fastened conditions.* For E2/DRSP, no influence of food is
described.> DRSP exposure is not influenced by nutrition
in E4/DRSP,* EE/DRSP,? or E2/DRSP? according to their
SmPCs (Summary of Product Characteristics).

Metabolic effects of DRSP-containing
formulations

Generally, steroids used in hormonal contraception and
hormone therapy influence various metabolic parameters,
including lipid and glucose metabolism. The effects
depend on the kind and quantity of the estrogen com-
pound, with EE being up to 500 times more potent than
E2.28 Therefore, the metabolic effects of E2 compared to
EE are generally reduced.?’ Also, the metabolic impact of
E4 is markedly reduced compared to EE.*’ For the combi-
nation of 0.03mg EE with 3mg DRSP in a clinical trial
over 13 treatment cycles, an increase in total high-density
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Figure |. Mean DRSP non-dose-corrected plasma concentration time profile after repeated dosages of two formulations.

lipoprotein cholesterol (HDL-C) was observed (+12.8%),
while the low-density lipoprotein (LDL) values remained
stable (+1.6%). Mean triglyceride (TG) levels increased
by 73.6%. There was also a slight increase in phospholip-
ids (+13.6%) and apolipoproteins. The increased ratio of
HDL/LDL was considered beneficial (p<<0.05).3! The
observed changes are in line with a further trial with 100
women using 0.03mg EE/3 mg DRSP over six cycles: a
significant increase in TG levels (+42%) and HDL-C
(+25.7%) compared to baseline was accompanied by a
decrease in LDL-C (—9.9%) with total cholesterol remain-
ing stable.’!

Two interesting comparative trials have been performed
with E4/DRSP compared to EE/DRSP.3%323 In a dose-
finding study over three treatment cycles, total cholesterol
increased in a group receiving 10mg E4/3mg DRSP
(19 participants; 5.0%), which was comparable to 0.02mg
EE/3mg DRSP (20 participants; +4.9%). However, the
increase in TG levels was significantly smaller in the E4/
DRSP group compared to women receiving EE/DRSP
(+10.0% vs +61.2%). For LDL-C, however, there was
an increase in the group receiving 10 mg E4/3 mg DRSP
(+6.3%), while a decrease was observed for EE/DRSP
(—9.2%).32 With the currently marketed combination con-
taining 15 mg E4 and 3 mg DRSP, a comparative trial over
six cycles was performed with E4/DRSP, EE/DRSP, and
0.03mg EE/0.150 mg levonorgestrel (LNG).** The changes
observed were not statistically significant for total choles-
terol and HDL-C for E4/DRSP (+4.0% each) before and
after treatment, while mean values increased significantly

in EE/DRSP users (+6.4% and +8.5%), showing here a
significance between baseline and end of the study
(p<0.05). LDL-C did not change significantly in both
groups. TG levels increased significantly in E4/DRSP
(+24%) and EE/DRSP (+65.5%), but also in EE/LNG
(+28.0%) between baseline and end of the study and
between the three different treatments.?

When DRSP is combined with E2, a decrease in total
cholesterol and LDL-C, an increase in HDL-C, and
decreased or stable TG levels are reported in different
clinical trials.**

The metabolic impact of the DRSP-only contraceptive
pill has been compared to the desogestrel (DSG)-only pill
(0.075 mg DSG: continuous intake) in a prospective, rand-
omized, double-blind, and double-dummy clinical trial
over nine cycles.?® Slight mean decreases in total choles-
terol, LDL, and HDL were observed for both preparations
and were not significantly different from each other. Mean
TG level changes were —0.111 nmol/L (DRSP-only) and
—0.226nmol/L (p>0.0351).3* Thus, the effect of the
DRSP-only preparation on lipid parameters was consid-
ered as neutral.

Furthermore, steroid hormones may have an impact
on carbohydrate metabolism. Namely, EE was associated
with increased insulin resistance in some trials.3%37
However, the overall effect also depends on the properties
of the utilized progestin, especially those associated with
the androgenic activity, which may negatively impact glu-
cose tolerance.® Concerning DRSP, comparative trials did
not yield significant differences between 0.03 mg EE/3 mg
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Figure 2. Coagulation balance between pro- and anti-thrombotic factors of the DRSP-only formulation before and after a 9-month

treatment.

DRSP and 0.02mg or 0.03 mg EE combined with DSG, as
has been reviewed extensively elsewhere.*>*° During a
recent trial, 0.02mg EE/3mg DRSP was compared to
15mg E4/3mg DRSP and EE/LNG over six cycles. No
relevant difference was observed between the formula-
tions, and although there was a slight increase in insulin
resistance, changes were not considered clinically rele-
vant. The neutral effect on glucose metabolism was also
confirmed for the DRSP-only preparation in the above-
mentioned comparative trial to the DSG-POP.>

For the combination of E2/DRSP, a neutral or relatively
positive effect on glucose metabolism and insulin resist-
ance was observed in different trials.*!#?

Effects on coagulation and
thromboembolic risk

The use of combined hormonal contraceptives containing
EE is generally associated with an elevated risk for venous
thromboembolic event (VTE) and arterial thromboem-
bolic event (ATE).*** This is explained by EE’s intense
hepatic stimulation of coagulation factors.* The pro-coag-
ulatory effect is reduced with estradiol valerate (E2V) and
E2.%34¢ More androgenic progestins like LNG can counter-
act the estrogenic stimulation, while anti-androgenic ones
are not, which explains the differences in VTE risk depend-
ing on the formulation.***¢ According to epidemiological
data, DRSP, combined with EE, belongs to the group with
the highest incidence of VTE (together with DSG and
gestodene: an estimated incidence of 9-12 cases per
10,000 women and year).*’

There are no epidemiological data available for the novel
COC with E4 or the DRSP-only POP, but clinical trials
investigating their effects on haemostatic parameters have
been performed. For E4/DRSP, comparative trials with
0.150mg LNG/0.03pg EE/ and 0.02mg EE/3mg DRSP
over six cycles in healthy women showed that the impact of
E4/DRSP on the hemostasis parameters was comparable to
that observed in the EE/LNG group after 6 months of treat-
ment and generally weaker than in the group that received
EE/DRSP. There was an increase in D-Dimer levels by
4% compared to baseline. D-Dimers are fibrin degradation
products and therefore represent an important marker for
activating the coagulation system*® (see Figure 2).

For the estrogen-free DRSP-only preparation, no
impact on the haemostatic balance was observed in a com-
parative trial with 0.075mg DSG over nine cycles. A
median reduction in D-Dimer levels by 17.8% has been
observed.?>* Also, for DRSP-only POP, no case of VTE
or ATE has been recorded in phase III clinical trials with
more than 25,000 treatment cycles and a high percentage
of participants with cardiovascular risk factors.>

In contrast, during the full-sized (phase I-phase III trials)
clinical development of E4/DRSP with 4219 subjects, two
cases of VTE were reported,®! with one of them occurring in
a phase 111 trial with 1553 participants.*

The E2/DRSP preparation is applied by menopausal
patients, who generally have an increased risk for cardio-
vascular disease due to common age-related risk factors.
Oral hormone therapy (HRT) is usually associated with a
high risk for VTE, attributed to the estrogenic compound.™
On the contrary, HRT may benefit cardiovascular safety.>
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Clinical effects of the anti-aldosterone
activity of DRSP

Effect on RAAS

While endogenous E2 and low parenteral doses of the ster-
oid hormones have a vasodilatory effect, exogenously
administered high-dose estrogen, mainly EE, stimulates
the synthesis of angiotensinogen, which leads to an activa-
tion of RAAS. Although the effect is small, it may result in
elevated blood pressure in susceptible women.'**> Due to
its anti-mineralocorticoid activity, DRSP was expected to
counteract a potentially harmful effect on blood pressure
compared to other progestins. Indeed, a positive impact on
slightly elevated blood pressure due to its anti-aldosterone
activity has been demonstrated in several clinical trials for
E2/DRSP. A study with 750 grade 1 or 2 hypertensive post-
menopausal women showed a significant reduction in the
systolic blood pressure with E2 combined with 2 or 3mg
DRSP without increasing the serum potassium values.*® The
observation was confirmed in several clinical trials.*"’
When combined with EE, no harmful impact on blood
pressure has been observed in a pivotal clinical trial over
13 cycles with 1027 participants who used 0.02mg
EE/3mg DRSP.3® This was also confirmed for use in the
extended regimen, skipping the hormone-free interval®®
and 0.03mg EE/3mg DRSP preparation.’™®! For E4/
DRSP, no relevant effect on blood pressure was reported.™
With the DRSP-only preparation, a reduction of blood
pressure in participants with slight hypertension (baseline
values between 130 and 140 mmHg SBP and between 85
and 90 mmHg) was observed during pivotal trials (—8.0/—
5.0mmHg systolic blood pressure (SBP)/diastolic blood
pressure (DBP)*? and —8.5/~4.9mmHg). At the same
time, there was no impact on normotensive women.

Potential benefits of non-renal anti-MR activity
on cardiovascular risk factors

Patients with cardiovascular risk factors, like hyper-
tension and type 2 diabetes, benefit from treatment with
the MR-antagonist spironolactone, which significantly
improved endothelial dysfunction in clinical trials.®*%°
Furthermore, there is an interesting linkage between
aldosterone signaling via non-renal MR as well as PTH-
and klotho-regulated vascular calcification and bone
health. MR-mediated anti-aldosterone signaling might
also benefit bone health and counteract vascular calcifica-
tion via this connection. However, the potential benefits
of DRSP signaling via non-renal MR require further
investigation to draw any conclusions.

Bone health in HRT

The combination of 1 mg E2 and 2 mg DRSP prevents oste-
oporosis in postmenopausal women.* Clinical trials have

demonstrated an increase in the lumbar spine, hip, and total
body during 24 months of treatment with E2/DRSP, while
bone turnover markers (e.g. bone alkaline phosphatase)
decreased significantly compared to baseline.®® However,
due to the potential risks of HRT, osteoporosis prevention
by HRT is only recommended for women at increased risk
and for whom other therapies are not suitable.’

Bone mineral density and contraception

For 0.02mg EE or 0.03mg EE combined with DRSP, spinal
bone mineral density did not change compared to non-users
during 12 months of treatment. In addition, markers for bone
degradation at 6, 9, and 12 months were significantly reduced
compared to basal values in control groups of non-users.*%
In a comparative trial with different doses of E4 combined
with DRSP and 0.02mg EE/3mg DRSP, a dose-dependent
decrease of biomarkers for bone turnover was also observed
for the E4-treated patients, and the effect, on the whole, was
comparable to that observed with the EE-COC.3* The DRSP-
only preparation alterations in markers for bone turnover did
not differ from that observed with DSG in a 9-cycle, com-
parative trial.>> Above that, endogenous estradiol levels
remained between 30 and 50 pg/mL. Therefore, no harmful
effect on bone is expected.” However, clinical trials con-
cerning bone mineral density need to be performed.

Anti-androgenic efficacy of the DRSP
formulations

The 0.02mg EE/3 mg DRSP is indicated for treating mod-
erate acne vulgaris.>!*? The effect was mainly explained
by the increase of SHBG triggered by EE, which reduced
free testosterone. At the same time, the impact of the anti-
androgenic properties of DRSP has not been clarified.>”!
In a prospective, randomized, and double-blind phase 111
trial with 1070 participants that compared 4mg DRSP to
0.075mg DSG, acne was more frequent in the group of
DSG users than those using DRSP (5.7% vs 3.1%).7> With
the combination of E4/DRSP, the occurrence of acne is in
a similar range as with DRSP-only preparation, according
to data from the SmPC (3.2%* and 3.8%).> However, there
is a significant increase in SHBG observed with E4.3

Limitations
The limitations of this review are especially two:

Comparing analytical findings is always very difficult
as each study cited in the text used different analytical
systems and reference values.

The second limitation is that all cited studies had a dif-
ferent clinical approach and were sometimes phase I,
sometimes phase III or IV. Therefore, it is complicated
to drawn comparative conclusions.



Women’s Health

Nevertheless, this is one of the first reports describing
pharmacokinetics and clinical evidence of the spironolac-
tone DRSP in different pharmaceutical compounds.

Conclusion

DRSP is used for contraception and in HRT. While the
combination with an estrogenic compound is mandatory
for the treatment of menopausal complaints and preven-
tion of osteoporosis, contraceptive efficacy is achieved
by the progestin itself. The addition of estrogen may offer
advantages like improved cycle stability or a positive
impact on the skin. On the contrary, estrogenic steroids
like EE and, to a lower extent, E4 affect metabolic and
hemostatic parameters that increase the risk for severe side
effects. Therefore, COC can be only used with caution or
is an absolute contraindication in women with endogenous
risk factors like obesity, elevated age, VTE in anamnesis,
diabetes, or pro-thrombotic mutations. At the same time,
progestin-only formulations may be recommended for
these situations.

The DRSP-only preparation containing 4-mg non-
micronized DRSP is neutral concerning metabolic and
haemostatic parameters. At the same time, clinical trials
have demonstrated a high contraceptive efficacy and an
acceptable bleeding pattern.

Future research should also focus on the clinical effects
of therapeutic DRSP doses that might derive from anti-MR
properties.
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