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Aim: This systematic review aimed to assess the efficacy and safety
of Drospirenone and Ethinylestradiol Tablets (Il) in the treatment of
dysmenorrhea.

Methods: Electronic databases, namely PubMed, Embase, Cochrane
Controlled Register of Trials (CENTRAL), Scopus, Science, CBM, CNKI,
Wanfang, and VIP, were searched before September 2022. Randomized
controlled trials (RCTs), non-randomized controlled trials, cohort studies,
case-control studies, and single-arm studies were included. Furthermore, the
Cochrane Risk of Bias Tool for Systematic Reviews version 1 was used for the
risk of bias assessment on RCTs. The Risk of Bias In Non-randomized Studies
of Interventions (ROBINS-I) tool was used for risk of bias assessment on non-
randomized studies. The risk ratio (RR) was calculated for dichotomous data.
Mean difference (MD) or standardized MD (SMD) were used as the effect size
for continuous data.

Results: A total of 11 studies involving 2,251 participants with dysmenorrhea
were included. When Drospirenone and Ethinylestradiol Tablets (ll)
conventional 24/4-day regimen was compared with placebo, the total
efficiency rate (defined as pain symptom disappearing or being relieved) in
Drospirenone and Ethinylestradiol Tablets (I) 24/4-day regimen group was
higher than in placebo group (RR = 5.55, 95%Cl: 2.48-12.39, P < 0.0001).
No clear differences were found on risk of overall adverse events or specific
adverse events. When Drospirenone and Ethinylestradiol Tablets (II) was
compared with active control drugs, no clear differences were found on the
total efficiency rate or visual analog scale (VAS) scores for dysmenorrhea
and other related pain. The risk of overall adverse events decreased in
Drospirenone and Ethinylestradiol Tablets (ll) conventional 24/4-day regimen
(13/53 vs. 66/148, RR = 0.55, 95%Cl: 0.33-0.91) when compared with
active control drugs group. When Drospirenone and Ethinylestradiol Tablets
(Il) flexible extended regimen was compared with conventional 24/4-day
regimen, the number of days of dysmenorrhea (MD=-3.98, 95%Cl: —5.69
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to —2.27), and dysmenorrhea associated with unscheduled bleedings
(MD = —1.6, 95%Cl: —2.8 to —0.5), were fewer in flexible extended regimen. In
addition, there were no differences found on risk of adverse events (including
mood changes, spotting, headache, breast pain, nausea, and vomiting)
between compared groups (P > 0.05).

Conclusion: Drospirenone and Ethinylestradiol Tablets (II) could improve
symptoms of dysmenorrhea and decrease other related pain symptoms. More

high-quality evidence is needed to confirm the advantages.

Systematic

review

registration: [https://www.crd.york.ac.uk/prospero/

display_record.php?ID=CRD42021271605], identifier [(CRD42021271605].

ethinylestradiol/drospirenone, dysmenorrhea, systematic review, efficacy, safety

Introduction

Dysmenorrhea refers to painful uterine cramps that occur
during menstruation, concentrated in the lower abdomen, and
may be accompanied by backache or other discomforts. It can be
classified into primary dysmenorrhea (painful menstruation in
the absence of pelvic pathology) and secondary dysmenorrhea
(painful menses due to pelvic pathology or a recognized
medical condition, such as endometriosis, adenomyosis, or
pelvic inflammation) based on pathophysiology. There is still
controversy over the pathogenesis of primary dysmenorrhea.
However, current experiments and clinical studies found
that excessive prostaglandin in the uterus is the main
cause of primary dysmenorrhea. The estimated prevalence of
dysmenorrhea is high (ranging from 45 to 93% in women of
reproductive age, and highest in adolescent) (1). Dysmenorrhea
has a huge negative impact on women’s quality of life, which is
manifested as restrictions on daily activities, reduced academic
performance in adolescents, and poor sleep quality. It can also
negatively affect emotions, leading to anxiety and depression (1).

Combined oral contraceptives have been used in the
treatment of dysmenorrhea since their introduction for
general use in 1960 (2). The mechanism of action of
COCs is to inhibit ovulation by estrogen and progesterone,
thereby inhibiting the synthesis of prostaglandin (PG). The
number of studies on the use of COCs for the treatment

Abbreviations: COCs, combined oral contraceptives; PG, prostaglandin;
VP, vasopressin; RCT, randomized controlled trial; VAS, visual
analog scale; HRQol, health-related quality of life; BMI, body
mass index; ROBINS-I, risk of bias in non-randomized studies -
of interventions; RR, risk ratio; Cl, confidence interval; MD, mean
difference; SMD, standardized mean difference; SD, standard deviation;
PMS, premenstrual syndrome; PMDD, premenstrual dysphoric disorder;
IQR, interquartile range; LVP, lysine-vasopressin; PGF;,, prostaglandin
F2a.
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of dysmenorrhea has gradually increased with the further
development with and growing experience of the application
of COCs. Drospirenone and Ethinylestradiol Tablets (II) are
a new generation of COC; each hormone-containing tablet
contains 3 mg drospirenone and 20 g ethinylestradiol. Firstly,
it reduces estrogen production and lowers PG, vasopressin
(VP), and oxytocin levels by inhibiting ovulation. Compared
with the conventional 21/7 regimen, the 24/4 regimen results
in greater inhibition of ovulation and lower fluctuations in
hormone levels (3). At the same time, the 24/4 regimen
results in lower estrogen dose (20 g ethinylestradiol) and
reduced exogenous estrogen stimulations. It can ensure
good cycle control while decreasing estrogen-related side
effects. Secondly, it can inhibit endometrial proliferation
and reduce the production of PG in endometrium by
inhibiting ovulation. Thirdly, it contains the unique progestogen
drospirenone, which has a pharmacological profile similar to
that of endogenous progesterone. It combines progestogenic,
antimineralocorticoid, and antiandrogenic effects and does not
exhibit any estrogenic, androgenic, or glucocorticoid effects,
providing non-contraceptive benefits and decreasing estrogen-
induced water and sodium retention as well as other adverse
reactions (4, 5).

In recent years, most research data on Drospirenone and
Ethinylestradiol Tablets (II) for relieving primary dysmenorrhea
and secondary dysmenorrhea (such as endometriosis,
adenomyosis, etc.) was from Japan, and there was no definite
conclusion (6-13). There is still a lack of systematic and
comprehensive evaluation of the effects (benefits and harms) of
Drospirenone and Ethinylestradiol Tablets (II) for women with
dysmenorrhea. The aim of this meta-analysis, therefore, was
to assess the available evidence concerning the clinical effects
and safety of Drospirenone and Ethinylestradiol Tablets (II) in
dysmenorrhea treatment.
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Methods

The protocol for this review was registered in PROSPERO
(registration number is CRD42021271605).

Eligibility criteria
Studies that met the following criteria were included:

1) Study design: RCTs, non-randomized controlled
trials, cohort studies, case-control studies, and single-
arm studies, to show the full available evidence on
Drospirenone and Ethinylestradiol Tablets (II);

2) Population: patients with primary dysmenorrhea and/or
secondary dysmenorrhea (defined according to original
studies) complicated with endometriosis or adenomyosis;

3) Intervention: Drospirenone (3 mg) and Ethinylestradiol

(20 pg) Tablets (II);

Control: without Drospirenone and Ethinylestradiol

Tablets (II);

5) Outcomes included total efficiency rate (=significant

effective rate + effective rate), and VAS score of

4)

dysmenorrhea or other-related pain score (such as total
pain score, total dysmenorrhea score, chronic pelvic
pain, and dyspareunia), patient satisfaction using a
measuring instrument which had been described in a
peer-reviewed journal, HRQoL assessed by the 36-Item
Short-Form Health Survey (SF-36) or other scales which
had been described in a peer-reviewed journal, cycle
control and changes in menstrual volume, and changes
in size of endometriosis lesions. Safety was assessed by
headache/migraine, nausea/vomiting, breast tenderness,
mood changes, and spotting, etc.;

6) Published in English or Chinese.

Literature search and study selection

An information specialist carried out the search in electronic
databases [PubMed, Embase, Cochrane Controlled Register of
Trials (CENTRAL), Scopus, Science CBM, CNKI, Wanfang, and
VIP] in September 2022 using the keywords dysmenorrhea,
menstrual pain, pelvic pain, ethinylestradiol/drospirenone,
YAZ, and ethinylestradiol 20 pg plus drospirenone 3 mg (see
Supplementary materials for details on the search strategy).

Two reviewers screened the search results independently
according to eligibility criteria based on title and abstract. All
potentially relevant citations were requested and inspected in
full to identify final included studies. Any disagreement was
resolved through discussion by two reviewers with assistance
from a third party if necessary.
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Data extraction

Two reviewers independently extracted data from all
the included studies using a standard data extraction form
(Microsoft Excel). Any disagreement was resolved through
discussion by two reviewers with assistance from a third party
if necessary. Data extracted from RCTs and non-randomized
controlled trials mainly included:

(1) Study information: author, year of publication, study
design, number of sites, sample size (all and per group),
number of groups, duration of follow-up, source of
funding, etc.;

(2) Baseline characteristics of participants: classification of

dysmenorrhea, age, BMI, menstrual characteristics, etc.;

(3) Description of interventions: treatment regimen and

methods of administration (dose, frequency, and duration

etc.);

(4) Outcome data: definitions of outcomes, drop-outs,

timepoint of assessment, and results data (number of
participants in each group with outcome events etc.).

For observational studies (cohort studies and case-
control studies) or single-arm studies, the source of data
and information of confounding control (non-adjusted
results data, adjusted results data, and adjusted factors) was
extracted in addition.

Primary outcomes in this review were defined as total
efficiency rate and VAS score of dysmenorrhea or other-related
pain score, and secondary outcomes were patient satisfaction,
HRQoL, cycle control and changes in menstrual volume,

changes in size of endometriosis lesions, and adverse events.

Risk of bias assessment

The risk of bias assessment was independently performed
by two reviewers. Any disagreement was resolved through
discussion by two reviewers with assistance from a third
party if necessary. The Cochrane Risk of Bias Tool for
Systematic Reviews version 1 (14) was used for the risk
of bias assessment on RCTs, including sequence generation,
allocation concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome data,
selective outcome reporting, and other bias. The Risk of
Bias In Non-randomized Studies of Interventions (ROBINS-
I) tool (15) was used for risk of bias assessment on non-
randomized studies, including confounding, selection bias, bias
in measurement classification of interventions, bias due to
deviations from intended interventions, bias due to missing
data, bias in measurement of outcomes, and bias in selection of
reported result.
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Data analysis

The RR and its 95% CI were calculated for dichotomous
data. MD or standardized MD (SMD) and its 95% CI were used
as the effect size for continuous data. The significance level ()
was 0.05 for test for overall effect in meta-analysis. The Chi-
square test and I? were used to identify statistical heterogeneity.
Substantial statistical heterogeneity is defined as I? > 50% with a
P-value of Chi-square test less than 0.1. When possible, different
control groups (placebo vs. other active control drugs) were
investigated in subgroup analysis. A publication bias test was not
performed as the number of included studies was less than 10
(low power of this test) (16). RevMan 5.4 software was employed
for all analyses. Meta-analyses were performed according to
different study designs. Before meta-analyses, we fully discussed
the similarity of included studies, and described the outcome
data separately when meta-analyses could not be performed.

Results

Literature search results

The database search yielded 352 records, and 295 records
remained after duplicates were removed. After reading the titles
and abstracts, 245 records which did not meet the inclusion
criteria were excluded, and one additional record was excluded
due to full-text unavailability. The remaining 50 potentially
eligible records and one additional record (unpublished research
report) were inspected in full, and subsequently 36 records were
excluded. Finally, 11 studies with 14 references were included
(6-13, 17-22). The PRISMA flow diagram is presented in
Figure 1.

Characteristics of included studies

Eleven studies (6-13, 17-22) were included involving 2,251
participants. There were 10 English studies (6-10, 12, 13, 17-
22) and one Chinese study (11). Six studies (6-9, 11, 12, 17-19)
were RCTs (n = 1534), one (13) was a non-randomized control
study (n = 43), and four studies (10, 20-22) were single-arm
studies (n = 674). The studies (6-13, 17-22) were conducted in
Jordan (13), Japan (6-10, 12, 17, 20-22), China (11), Germany
(18, 19), and the UK (18, 19). Two of the studies (11, 21)
were single center studies, whereas nine studies (6-10, 12, 13,
17-20, 22) were multicenter studies. The study subjects were
primary dysmenorrhea patients (three studies) (8, 11, 13, 18,
19), endometriosis patients (three studies) (12, 20, 22), and both
primary dysmenorrhea and secondary dysmenorrhea patients
(four studies) (6-10, 17). One study (20) did not specify the
type of dysmenorrhea. The sample size for analyses ranged from
38 to 414. As reported, the average age ranged from 20.2 to
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35.2 years, average BMI ranged from 20.3 to 22.4 kg/m?, and
average length of menstrual cycle ranged from 27.7 to 29.5 days.
Detailed information is shown on Table 1 and Supplementary
Table 1.

Of the included eleven studies (6-13, 17-22), five studies (7—
9, 11-13) compared Drospirenone and Ethinylestradiol Tablets
(IT) with placebo or active control drugs, two studies (6, 17—
19) compared Drospirenone and Ethinylestradiol Tablets (IT)
flexible extended regimen and conventional 24/4-day regimens,
and four studies (10, 20-22) were single-arm studies of
Drospirenone and Ethinylestradiol Tablets (II). Table 1 shows
the reported outcomes of the various studies which were pre-
defined in this review.

Risk of bias in included studies

Among the six included RCTs (6-9, 11, 12, 17-19), the
overall risk of bias was moderate. Of the studies, 50% (8, 9, 11,
12) used appropriate randomization methods and were rated
as low risk. Two studies (6, 17-19) were open-label studies,
and rated as high risk for selection bias, performance, and
assessment bias. Only one study had no missing outcome data
(11), whereas drop-outs were present in the other five studies
(6-9, 12, 17-19), which were rated as unclear risk of attrition
bias. No obvious bias existed on other domains.

The ROBINS-I tool (15) was used for risk of bias assessment
of five included non-randomized studies (10, 13, 20-22). Among
the five studies (10, 13, 20-22), one study (13) adjusted for
important confounding factors and the confounding bias was
rated as low, whereas four studies (10, 20-22) were single-arm
studies in which the confounding bias was rated as moderate.
Two studies (10, 20) had high drop-out rates (>20%) and bias
due to missing data was rated as high. Two studies (13, 21) had
low drop-out rates and bias due to missing data was rated as
moderate. There were no missing data in one study (22), so the
bias due to missing data were rated as low. The selection bias,
bias in measurement classification of interventions, bias due
to deviation from intended interventions, bias due to missing
data, bias in measurement of outcomes, and bias in selection of
reported result of all studies (10, 13, 20-22) were low. Table 2
shows the details of the specific results of assessment of RCTs
and non-randomized studies.

Effects of interventions

As some studies included both primary dysmenorrhea
and secondary dysmenorrhea patients (6-10, 17) or the
classification of dysmenorrhea was unknown (20), the study
population could not be divided into subgroup datasets. Hence,
analyses were performed according to different comparisons in
included studies.
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PRISMA flow diagram.

Comparison of drospirenone and
ethinylestradiol tablets (ll) versus
placebo or active control drugs

Total efficiency rate

Only one RCT [Liu and Lin (11)] was identified on this
outcome. In this RCT, total efficiency rates for patients who
received the Drospirenone and Ethinylestradiol Tablets (II)
conventional 24/4-day regimen, placebo, or active control drugs
were assessed. Significantly effective was defined as the patient’s
symptoms significantly improving without dysmenorrhea;
effective as the patients symptoms and pain significantly
reducing, without relying on analgesics; no clinical response
if the patient’s symptoms did not improve or even worsened.
Total efficiency rate = significant effective rate + effective
rate. Results showed that the total efficiency rate after 6-cycle
treatment of the Drospirenone and Ethinylestradiol Tablets (II)
conventional 24/4-day regimen was higher than that in placebo
group (RR = 5.55, 95%CI: 2.48-12.39, P < 0.0001), but there
was no clear difference on this outcome for Drospirenone
and Ethinylestradiol Tablets (II) conventional 24/4-day regimen
versus active control drugs group (RR = 0.99, 95%CI: 0.91-1.08,
P =0.85) (Supplementary Table 2).

Dysmenorrhea

Three studies (7, 11, 13) reported VAS score for
dysmenorrhea before and after treatment. Two were RCTs
(7, 11), whereas one (13) was a non-randomized controlled trial.
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Al-Jefout and
Nawaiseh (13), used a 0-10 point VAS to evaluate dysmenorrhea

The non-randomized controlled trial,

improvement before and after 3- and 6-month treatment with
Drospirenone and Ethinylestradiol Tablets (II) conventional
24/4-day regimen or norethisterone acetate 5 mg/d continuous
regimen in primary dysmenorrhea patients. Results showed that
there was no clear difference in VAS score reduction between
the compared groups (3-month: MD = —0.54, 95%CI: —1.18 to
0.10, P = 0.10; 6-month: MD = —0.21, 95%CIL: —0.91 to 0.49,
P =0.56).

The remaining two RCTs (7, 11) reported the mean and SD
of VAS scores before and after treatment in the Drospirenone
and Ethinylestradiol Tablets (II) conventional 24/4-day regimen
and control groups. Results showed that the Drospirenone and
Ethinylestradiol Tablets (II) conventional 24/4-day regimen was
superior to the placebo in reducing VAS score for dysmenorrhea
(SMD=-1.05, 95%CI: —1.39 to —0.71; P<0.00001). There
was no clear difference in reduction of VAS score for
dysmenorrhea when Drospirenone and Ethinylestradiol Tablets
(II) conventional 24/4-day regimen compared with active
control drugs (SMD = —0.01, 95%CI: —0.42 to 0.40; P = 0.96).
The results for reduction in VAS score for dysmenorrhea showed
that differences between subgroups were statistically significant
(P =0.0001), suggesting that different controls may be the main
source of heterogeneity (Supplementary Figure 1).

Pelvic pain and other pain-related outcomes
Two RCTs (8, 9, 12) reported VAS score for pelvic
pain and other pain score. Harada et al. (12) found that

frontiersin.org


https://doi.org/10.3389/fmed.2022.938606
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/

Shi and Leng

at week 24, Drospirenone and Ethinylestradiol Tablets (II)
flexible extended regimen significantly reduced VAS score
for endometriosis-associated pelvic pain compared to placebo
(least squares mean difference=—26.3, 95%CI: —31.6 to
20.9; P<0.0001). In addition, descriptive results showed that
Drospirenone and Ethinylestradiol Tablets (II) flexible extended
regimen has superior effects than placebo in reduction in
pain measures associated with endometriosis (including pelvic
pain during menstrual/non-menstrual or withdrawal/non-
withdrawal bleeding period, severest dyspareunia, severest
defecation pain, severest pelvic pain except for dyspareunia and
defecation pain, severest pelvic pain that is always present or
lasts for a long time, and severest pelvic pain that lasts only
a short time and then disappears). In NCT00461305 2007 (8,
9), there were no clear differences in VAS score for pelvic
pain during non-menstrual period between the Drospirenone
and Ethinylestradiol Tablets (II) conventional 24/4-day regimen
and drospirenone/ethinylestradiol tablets 3 mg/30 pg 24/4-
day regimen after 6-cycle treatment (at day 168), (MD=—4.90,
95%CI: —11.36 to 1.56, P = 0.14). In addition, descriptive results
showed that the mean (SD) change in VAS score for pelvic
pain during non-menstrual period compared with baseline
was —10.9 (24.55) points in Drospirenone and Ethinylestradiol
Tablets (II) conventional 24/4-day regimen group after 13-
cycle treatment.

With regard to other pain scores, Harada et al. (12)
found that Drospirenone and Ethinylestradiol Tablets (II)
flexible extended regimen is superior to placebo in reducing
dyspareunia, defecation pain, average pain-related VAS scores,
and the number of days with pain at week 24. With
reference to improvement in pelvic tenderness, the proportion
of patients with “none” and “mild” pain increased from
57.7 to 85.6% [Drospirenone and Ethinylestradiol Tablets (II)
flexible extended regimen group] and from 63.3 to 64.9%
(placebo group). The other RCT (NCT00461305 2007) (8,
9) employed the 0-100 point VAS to evaluate other pain at
times other than during menstruation in patients who received
Drospirenone and Ethinylestradiol Tablets (II) conventional
24/4-day regimen or drospirenone/ethinylestradiol tablets
3 mg/30 g conventional 24/4-day regimen. Results showed
that after 6-cycle treatment (at day 168), there were no
clear differences in reduction of pain (VAS scores) at times
other than during menstruation between the compared groups
(MD = —5.30, 95%CI: —12.37 to 1.77, P = 0.14). In addition,
after 13-cycle treatment, the mean (standard deviation, SD)
change in VAS score for other pain (VAS scores) at times other
than during menstruation compared with baseline was —41.6
(24.70) points in the Drospirenone and Ethinylestradiol Tablets
(IT) conventional 24/4-day regimen group.

Changes in endometriosis lesions

Descriptive results reported in one RCT [Harada et al.
(12)] showed the number of endometriomas at week 24
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slightly reduced in Drospirenone and Ethinylestradiol Tablets
(II) flexible extended regimen group compared with baseline
(20 £ 1.5 vs. 1.2 £ 1.0), but similar results were not
observed in placebo group (1.3 £ 0.9 vs. 1.4 £ 0.8).
The geometric mean size of endometriomas decreased in
Drospirenone and Ethinylestradiol Tablets (II) flexible extended
regimen group compared with baseline (29.87 £ 1.58 mm
vs. 24.33 &+ 1.79 mm), but similar results were not observed
in placebo group (28.86 + 1.57 mm vs. 28.84 & 1.59 mm).
There was an increase from baseline in the proportion of
patients with “none” or “mild” induration in the cul-de-sac
(63.1-85.6% vs. 71.9-74.8%), “none” or “mild” limitation of
uterine mobility (70.8-81.7% vs. 71.1-72.1%) in Drospirenone
and Ethinylestradiol Tablets (II) flexible extended regimen and
placebo groups, respectively.

Patient satisfaction

In one RCT [Harada et al. (12)], patients were required
to score overall treatment satisfaction by choosing one of
seven categories form very much satisfied to very much
dissatisfied at week 24. Descriptive results showed that 43.1%
in Drospirenone and Ethinylestradiol Tablets (II) flexible
extended regimen group and 10.3% in placebo group were “very
much satisfied/much satisfied.”. Overall, 38.1% of patients in
placebo group were “neither satisfied nor dissatisfied” with the
overall treatment.

Safety

Five included studies (7-9, 11-13) reported adverse events
during treatment and follow-up periods. Results from Al-
Jefout and Nawaiseh (13) showed that there was no significant
difference (P = 0.745) in the weight gain (kg, mean £ SD)
in Drospirenone and Ethinylestradiol Tablets (II) conventional
24/4-day regimen group (0.22 £ 1.06) and norethisterone
acetate 5 mg/d continuous regimen (0.35 £ 1.3). Two patients
(both cases occurred 3 months after starting treatment) were
found with deep vein thrombosis in Harada et al. (12), and
no clear differences were found when compared with placebo
(2/130 vs. 0/128, RR = 4.92, 95%CI: 0.24-101.56, P = 0.30).

Only one RCT [Liu and Lin (11)] reported the number of
overall adverse events for each group. This trial found no clear
differences between Drospirenone and Ethinylestradiol Tablets
(IT) conventional 24/4-day regimen and placebo group (13/53
vs. 2/30, RR = 3.68, 95%CI: 0.89-15.22), and the risk of overall
adverse events decreased in Drospirenone and Ethinylestradiol
Tablets (II) conventional 24/4-day regimen group (13/53 vs.
66/148, RR = 0.55, 95%CI: 0.33-0.91) when compared with
active control drugs. No clear differences were found on risk
of overall adverse events or specific adverse events (including
nausea, vomiting, distending pain in breast, spotting, and
headache) between Drospirenone and Ethinylestradiol Tablets
(II) and placebo. Only one RCT [Liu and Lin (11)] found that
the risk of overall adverse events decreased in Drospirenone
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and Ethinylestradiol Tablets (II) conventional 24/4-day regimen
group (13/53 vs. 66/148, RR = 0.55, 95%CI: 0.33-0.91) when
compared with active control drugs. No clear differences were
found on risk of other specific adverse events (including mood
changes, spotting, headache, breast pain, nausea, and vomiting)
between compared groups. (Supplementary Table 3 shows the
details of these adverse events).

Comparison of drospirenone and
ethinylestradiol tablets (ll) flexible
extended regimen versus conventional
24/4-day regimen

Two RCTs (6, 17, 19) compared Drospirenone and
Ethinylestradiol Tablets (II) flexible extended regimen with
conventional 24/4-day regimen. Both RCTs (6, 17, 19) reported
the number of days of dysmenorrhea, number of days of pelvic
pain, and patient satisfaction.

Number of days of dysmenorrhea

The results of meta-analysis (6, 17, 19) showed that the
number of days of dysmenorrhea were fewer in Drospirenone
and Ethinylestradiol Tablets (II) flexible extended regimen
group than that in conventional 24/4-day regimen group
(MD = —3.98, 95%Cl: —5.69 to —2.27, P < 0.00001)
(Supplementary Figure 2).

NCT01892904 2017 (6, 17) found that the number of
days with dysmenorrhea (defined as any spasmodic pelvic
pain or lower abdominal pain with possible radiation toward
back or thighs recorded during withdrawal and/or a menstrual
bleeding episode) associated with unscheduled bleeding was
fewer in Drospirenone and Ethinylestradiol Tablets (II) flexible
extended regimen group than that in conventional 24/4-
day regimen group (MD = —1.6, 95%CIL: —2.8 to —0.5) at
day 140 after treatment. In addition, there were no clear
differences in the number of days with dysmenorrhea (at
least “moderate”) (MD = —1.2, 95%CI: —2.6 to 0.1) and
days with dysmenorrhea associated with withdrawal bleedings
(MD = —1.8, 95%CI: —4.4 to 0.9).

Number of days of pelvic pain

NCT01892904 2017 (6, 17) showed the average number of
days with pelvic pain independent of vaginal bleeding at day 140
after treatment was fewer in Drospirenone and Ethinylestradiol
Tablets (II) flexible extended regimen group than that in
conventional 24/4-day regimen group, but the difference was
not statistically significant (MD = —3.5, 95%CI: —8.3 to 1.4).

Strowitzki et al. (18, 19) showed the number of days
with pelvic pain independent of vaginal bleeding at day 140
after treatment was fewer in Drospirenone and Ethinylestradiol
Tablets (II) flexible extended regimen group than that in
conventional 24/4-day regimen group (MD = —3.4, 95%CI:
—59t0 —0.9).
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Patient satisfaction

Patients in NCT01892904 2017 (6, 17) were required to score
their satisfaction (scale from 1 = very much satisfied to 7 = very
much dissatisfied, where 4 = neither satisfied nor dissatisfied),
and the results showed that the proportion of patients who were
“very much satisfied” and “much satisfied” were similar between
Drospirenone and Ethinylestradiol Tablets (II) flexible extended
regimen group and conventional 24/4-day regimen group
(54.3% vs. 50.9%). In the Strowitzki study (18, 19), patients were
required to score satisfaction (seven-point scale ranging from
1 = very much satisfied, to 7 = very much dissatisfied), and
the proportion of patients in Drospirenone and Ethinylestradiol
Tablets (II) flexible extended regimen and conventional 24/4-
day regimen groups who were “very much satisfied” (21.7%
vs. 24.1%) or “much satisfied” (54.8% vs. 50.0%) and the
proportion of patients with “minimally satisfied/neither satisfied
nor dissatisfied” was close (17.4% vs. 14.8%). Whereas the
proportion of patients who were “minimally dissatisfied/much
or very much dissatisfied” was 6.1% in flexible extended regimen
group and 11.0% in conventional 24/4-day regimen group.

Safety

Two RCTs (6, 17-19) reported adverse events during
treatment and follow-up period of Drospirenone and
Ethinylestradiol Tablets (II) flexible extended regimen and
conventional 24/4-day regimens (Supplementary Table 4 and
Supplementary Figure 3). Although Strowitzki et al. (18, 19)
showed fewer participants with flexible extended regimen
experienced headache than those with conventional 24/4-day
regimen, the results of meta-analysis (29/220 vs. 42/215,
RR = 0.57, 95%CI: 0.15-2.14) indicated no clear difference
on risk of headache. No clear differences were found on risk
of other specific adverse events (including breast pain and
vomiting) between compared groups.

Results of single-arm studies on
dysmenorrhea treatment with
drospirenone and ethinylestradiol
tablets (Il)

Four studies (10, 20-22)

Drospirenone and Ethinylestradiol Tablets (II) conventional

single-arm investigated
24/4-day regimen on dysmenorrhea treatment.

Momeda et al. (10) employed the Japanese language
version of the 36-Item Short-Form Health Survey version
2.0 (SF-36v2, high score defines a more favorable health
state) that consists of eight domains (physical functioning,
role physical, bodily pain, general health, vitality, social
functioning, role emotional, and mental health) to evaluate
improvement in HRQoL before and after 6-cycle and 8-
cycle treatment with the Drospirenone and Ethinylestradiol
Tablets (II) conventional 24/4-day regimen. Results showed
that significant increases (mean change + SD) in the scores
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TABLE 1 Characteristics of included studies.

10.3389/fmed.2022.938606

Study ID Study design |Participants| Intervention group Control group Outcomes
Description ‘ n | Description n ‘
Al-Jefout and Non-randomized PD patients Drospirenone and 18 |NET-A 20 | Dysmenorrhea score (VAS,
Nawaiseh (13) controlled trial Ethinylestradiol Tablets (IT) 5 mg/d continuous regimen 0-10), adverse events
conventional 24/4-day
regimen
Harada et al. RCT Endometriosis | Drospirenone and 130 | Placebo 128 | Endometriosis-associated
(12) patients Ethinylestradiol Tablets (II) Dienogest 2 mg/d 53 | pelvic pain (VAS, 0-100),
flexible extended regimen dyspareunia, size and
number of endometriomas,
induration in the cul-de-sac,
limitation of uterine mobility,
pelvic tenderness, patient
satisfaction, adverse events
Liuand Lin (11) | RCT PD patients Drospirenone and 53 | Placebo 30 | Total efficiency rate.
Ethinylestradiol Tablets (II) dysmenorrhea score (VAS,
conventional 24/4-day 0-10), adverse events
regimen
Desogestrel/ethinylestradiol 51
tablets 150 g/30 pg
Cyproterone/ethinylestradiol 48
tablets 2 mg/35 pg
Drospirenone/ethinylestradiol 49
tablets 3 mg/30 g
Momoeda et al. | Single-arm Dysmenorrhea | Drospirenone and 186 | NA NA | Health-related quality of life
(10) patients Ethinylestradiol Tablets (II) score
(PD + SD) conventional 24/4-day
regimen
NCT00461305 | RCT Dysmenorrhea | Drospirenone and 349 | Drospirenone/ethinylestradiol 65 | Dysmenorrhea score (VAS,
(8,9) patients Ethinylestradiol Tablets (IT) tablets 3 mg/30 jug conventional 0-100), pelvic pain score
(PD + SD) conventional 24/4-day 24/4-day regimen (VAS, 0-100), adverse events
regimen
NCT00511797 | RCT Dysmenorrhea | Drospirenone and 61 | Placebo 58 | Dysmenorrhea score (VAS,
(7) patients Ethinylestradiol Tablets (II) 0-100), adverse events
(PD + SD) conventional 24/4-day
regimen
NCT01892904 | RCT Dysmenorrhea | Drospirenone and 105 | Drospirenone and 107 | Number of days of
(6,17) patients Ethinylestradiol Tablets (IT) Ethinylestradiol Tablets (IT) dysmenorrhea, number of
(PD + SD) flexible extended regimen conventional 24/4-day regimen days of pelvic pain, patient
satisfaction, adverse events
Strowitzki etal. | RCT Moderate to Drospirenone and 115 | Drospirenone and 108 | Number of days of
(18,19) severe PD Ethinylestradiol Tablets (IT) Ethinylestradiol Tablets (IT) dysmenorrhea, number of
patients flexible extended regimen conventional 24/4-day regimen days of pelvic pain, patient
satisfaction, adverse events
Takeda et al. (20) | Single-arm Dysmenorrhea | Drospirenone and 39 |NA NA | Degree of dysmenorrhea
patients with Ethinylestradiol Tablets (II)
PMS/PMDD conventional 24/4-day
symptoms regimen
(unknown)
Tanaka et al. (21) | Single-arm Endometriosis | Drospirenone and 46 | NA NA | Dysmenorrhea score (VAS,
patients Ethinylestradiol Tablets (IT) 0-100), chronic pelvic pain,

conventional 24/4-day
regimen

dyspareunia, size of ovarian
endometrioma, tenderness
and induration in the
cul-de-sac, adverse events

Frontiers in Medicine

08

(Continued)

frontiersin.org


https://doi.org/10.3389/fmed.2022.938606
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/

Shiand Leng 10.3389/fmed.2022.938606

TABLE 1 (Continued)

Study ID Study design | Participants| Intervention group Control group Outcomes
Description ’ n ‘Description ’ n ’
Taniguchi et al. | Single-arm Endometriosis | Drospirenone and 49 |NA NA | Size of ovarian
(22) patients Ethinylestradiol Tablets (II) endometrioma (the
conventional 24/4-day maximum diameter and
regimen volume of the ovarian
endometrioma),

dysmenorrhea score (VAS,
0-100), serious adverse

events

d, day; NA, not applicable; NET-A, norethisterone acetate; NR, not reported; PD, primary dysmenorrhea; PMS, premenstrual syndrome; PMDD, premenstrual dysphoric disorder; SD,
secondary dysmenorrhea; VAS, visual analog scale.

from baseline of eight domains were identified (P < 0.001): in the cul-de-sac significantly decreased compared with pre-
physical functioning (1.4 £ 5.7), role physical (3.2 £+ 8.1), treatment assessment (P < 0.001). The proportion of patients
bodily pain (7.8 £ 10.0), general health (3.0 & 7.0), vitality with induration in the cul-de-sac decreased to 18% (7/39). All
(2.7 £+ 8.1), social functioning (3.5 %+ 9.8), role emotional differences were statistically significant (P < 0.05) as well. As
(3.3 £+ 9.2), and mental health (3.0 £ 7.3). Moreover, after reported, 35 patients with ovarian endometrioma in this study
6- to 8-cycle treatment, scores (mean =+ SD) for general had their endometrioma diameter [median (IQR)] decrease
health domain (52.0 + 9.0) and physical component summary from 34.5 mm (0-44 mm) at baseline to 25.5 mm (0-36 mm)
(51.6 £ 9.1) of participants were significantly higher than (P = 0.015) after 3-cycle treatment with Drospirenone and
those in the Japanese general population (P = 0.008 and Ethinylestradiol Tablets (II) conventional 24/4-day regimen
P =0.033, respectively). and decrease to 9.5 mm (0-31 mm) after 6-cycle treatment

(P = 0.003).
Taniguchi et al. (22) reported VAS score for endometriosis-

Takeda et al. (20) reported VAS score for dysmenorrhea

before and after 6-cycle treatment with the Drospirenone and

Ethinylestradiol Tablets (II) conventional 24/4-day regimen in associated dysmenorrhea improvement assessment before and

dysmenorrhea patients with PMS/PMDD symptoms. Results after 1-, 3-, and 6-cycle treatment with the Drospirenone and

showed that Drospirenone and Ethinylestradiol Tablets (II) Ethinylestradiol Tablets (II) conventional 24/4-day regimen.

conventional 24/4-day regimen could significantly reduce the Vaginal ultrasound was used to evaluate changes in size of

. . . ovarian endometrioma before and after treatment. Results
degree of dysmenorrhea in patients (baseline versus after
treatment: 6.57 & 1.96 versus 2.65 + 1.78, P < 0.001).

Tanaka et al. (21) reported VAS score on assessment

showed that the median dysmenorrhea VAS score decreased
from baseline (68 mm) to 27, 10, and 10 mm after 1-, 3-,

. . ) ] and 6-cycle treatment, respectively. All differences were
as follows: (1) improvement in dysmenorrhea, pelvic pain, L L . .
) i ) statistically significant (P < 0.001). The maximum diameter
dyspareunia, and tenderness in the cul-de-sac; (2) changes in . . .
] ] ] ) of ovarian endometrioma significantly decreased after 3-cycle

the size of the ovarian endometrioma; and (3) the proportion .
(median: 31.0 mm versus pre-treatment 35.0 mm) and 6-cycle

of patients with induration in the cul-de-sac before and after 3- . o
(median:29.0 mm versus pre-treatment) treatment. Similarly,

and 6-cycle treatment with Drospirenone and Ethinylestradiol . .
the volume of ovarian endometrioma was also reduced after

Tablets (II) conventional 24/4-day regimen. Results showed 3-cycle (median: 10.6 cm? vs. pre-treatment: 16.5 cm?) and 6-

that after 3-cycle treatment, VAS score for dysmenorrhea cycle (6.7 cm? vs. pre-treatment) treatment. All differences were
(median [interquartile range, IQR]) decreased from 71 (50—
80) to 30 (12.5-55); VAS score for chronic pelvic pain

decreased from 30 (10-60) to 10 (0-30); and VAS score for

statistically significant (P < 0.001). In addition, no new ovarian
endometriomas were identified at 6-cycle treatment.
Two studies reported adverse events (20, 21). Results in

dyspareunia decreased from 10 (0-35) to 0 (0-20). Tenderness Takeda et al. (20) showed that weight gain and water-retention
in the cul-de-sac significantly decreased compared with pre- symptoms were significantly improved only after the third cycle,
treatment assessment (P = 0.001). The proportion of patients but not after the sixth cycle when comparing with baseline.
with induration in the cul-de-sac decreased from a baseline Intense press coverage about a death caused by thrombosis
value of 49% (22/45) to 27% (10/37). All differences were associated with Drospirenone and Ethinylestradiol Tablets (II)
statistically significant (P < 0.05). After 6-cycle treatment, conventional 24/4-day regimen was reported during the course
VAS score for dysmenorrhea decreased to 24 (10-40); VAS of Takeda et al. (20). One patient in Tanaka et al. (21) was lost to
score for chronic pelvic pain decreased to 5 (0-21); and follow-up due to weight gain. No serious adverse drug reaction

VAS score for dyspareunia decreased to 0 (0-10). Tenderness occurred (Supplementary Table 5).
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TABLE 2 Bias risk assessment results.

10.3389/fmed.2022.938606

RCT
Study ID  [Sequence Allocation Blinding of  |Blinding of  |Blinding of |Incomplete |Selective |Other bias
generation concealmelparticipants |personnel outcome |(baseline

reporting |status)

Harada et al. Low risk Low risk Unclear Unclear Unclear Unclear Low risk Low risk

(12)

Liu and Lin (11) Low risk Unclear Unclear Unclear Unclear Low risk Low risk Low risk

NCT00461305 |Low risk Unclear Low risk High risk Unclear Unclear Low risk Low risk

(8,9)

NCTO00511797 |Unclear Unclear Low risk Low risk Unclear Unclear Low risk Low risk

(7)

NCT01892904 |Unclear High risk High risk High risk High risk Unclear Low risk Low risk

(6,17)

Strowitzki et al. |Unclear High risk High risk High risk High risk Unclear Low risk Low risk

(18, 19)

Non-randomized studies

Confounding |Selection

bias

Al-Jefoutand Low risk Low risk Low risk Low risk Moderate risk  [Low risk Low risk Moderate risk
Nawaiseh (13)

Momoeda et al. Moderate risk Low risk Low risk Low risk High risk Low risk Low risk High risk

(10)

Takeda et al. Moderate risk Low risk Low risk Low risk High risk Low risk Low risk High risk

(20)

Tanaka et al. Moderate risk Low risk Low risk Low risk Moderate risk  [Low risk Low risk Moderate risk
(21)

Taniguchi et al. Moderate risk Low risk Low risk Low risk Low risk Low risk Low risk Low risk

(22)

Discussion the severity of menstrual pain was assessed using the VAS score

For dysmenorrhea and dysmenorrhea-related disorders,
COC was recommended as the first-line treatment for the
relief of primary or secondary dysmenorrhea in global relevant
consensus and guidelines. COCs are effective in relieving
dysmenorrhea and reducing menstrual volume by reducing
the secretion of PG and VP through inhibition of ovulation
and anti-proliferation of the endometrium (23). Drospirenone
and Ethinylestradiol Tablets (II), a new generation of COC,
has both anti-mineralocorticoid and anti-androgen activities
with low doses of ethinyl estradiol. It has been marketed in
Japan for the indication of “dysmenorrhea” for more than
10 years. A real-world study in Japan showed a significant
improvement in physiological, social, and psychological HRQoL
in dysmenorrhea patients after a cyclic regimen of Drospirenone
and Ethinylestradiol Tablets (II) (10). In a single-arm, open-
label, interventional, multicenter, post-authorization study of
Drospirenone and Ethinylestradiol Tablets (II) in China (24),
the dysmenorrhea subgroup included a total of 526 subjects
with dysmenorrhea in the 6 months prior to enrollment, and
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(0-100) at all four visits during 6 cycles of Drospirenone and
Ethinylestradiol Tablets (II) 24/4-day regimen. Results showed
a continuous decrease in menstrual pain at each visit when
compared to baseline. The mean change in pain severity from
baseline was —16.6 (SD = 22.9) at visit 2 (cycle 1), —28.1
(SD = 25.4) at visit 3 (cycle 4), and —31.2 (SD = 26.5) at
visit 4 (cycle 6) (25). The results showed the effectiveness
of Drospirenone and Ethinylestradiol Tablets (II) in Chinese
women with dysmenorrhea. Another study in Japan involved
315 patients (mean age 28.9 years) with dysmenorrhea and
262 patients (mean age 31.3 years) with endometriosis showed
that ethinylestradiol and drospirenone could improve QOL
outcomes for patients with dysmenorrhea or endometriosis-
associated pelvic pain (26). Evidence in our systematic review
indicated that Drospirenone and Ethinylestradiol Tablets (II)
could relieve dysmenorrhea and reduce the diameter of
ovarian cysts when compared with before treatment, which
was consistent with the above results. When comparing
with placebo, Drospirenone and Ethinylestradiol Tablets (II)
also has advantages on dysmenorrhea relieving, while the
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superior efficiency is still uncertain when comparing with other
active controls.

In terms of safety, Drospirenone Ethinylestradiol Tables
(II) shortened the hormone-free interval, providing good
tolerability with —20pug of ethinylestradiol and 3 mg
of drospirenone. An international multicenter study of
Drospirenone Ethinylestradiol Tables (II) showed that only
0.7% of women discontinued study medication due to
irregular bleeding, which was lower than other COCs (2-
13%), in particular lower than other COCs containing 20 pg
ethinylestradiol (13% discontinuation rate of norethindrone
acetate/ethinylestradiol 1 mg/20 pg; 6% discontinuation rate of
desogestrel/ethinylestradiol 150 ug/20 pg) (27). Adverse events
reported in this study were predominantly mild to moderate.
Reported treatment-related adverse events, such as headache
(6.5%), breast pain (6.3%), and nausea (2.5%), were consistent
with the known adverse events reported on other COCs (27).
In the single-arm, open-label, interventional, multicenter,
post-authorization study of Drospirenone and Ethinylestradiol
Tablets (II) in China, good safety and no serious adverse events
occurred. Incidence of common adverse events was 12.9%.
The most common treatment-related adverse events were
nausea, breast tenderness, and headache, most of which were
mild and subsequently relieved, similar to international data
(25). Our systematic review also showed that Drospirenone
Ethinylestradiol Tables (II) had a good safety profile (such as
low risk in thrombus, weight gain, or water-retention), good
tolerability, and a low overall risk of adverse events compared
to other positive controls. The study in Japan (26) also validated
the safety and efficacy of Drospirenone Ethinylestradiol
in patients with Endometriosis-associated pelvic pain and
Dysmenorrhea. The reasons may be that the low estrogenic
dose of Drospirenone Ethinylestradiol Tables (II) could reduce
estrogen-related adverse effects; the pharmacological activity of
Drospirenone Ethinylestradiol Tables (II) itself (no androgenic
activity, anti-androgenic activity, and anti-mineralocorticoid
activity), and the more stable overall sex hormone levels
resulting from the 24/4-day regimen may also reduce the overall
incidence of adverse events. Overall, the adverse events of
Drospirenone Ethinylestradiol Tables (II) were tolerable and
could be used in clinical practice.

This systematic review employed a scientific and rigorous
evidence-based approach. We developed comprehensive search
strategies and performed the search of English and Chinese
databases. There were some limitations of this review. Only
English and Chinese studies were included. A small number
of included studies and small sample size on each outcome
affected the reliability of the study results to some extent, and
potential publication bias could not be assessed. In addition,
there are omissions in some of the outcome information and
various assessment methods used in included studies, which
limited data analysis. This somewhat limited the applicability of
the study results.

Frontiers in Medicine

11

10.3389/fmed.2022.938606

In conclusion, the results of this systematic review further
confirmed the effectiveness of Drospirenone Ethinylestradiol
(II) Tablets in
pelvic pain, and other pain-related outcomes, as well as

consistently improving dysmenorrhea,
improving endometriosis lesions. In future, more rigorous
and standardized RCTs or observational studies are needed.
High-quality analysis and reporting should also be conducted
to further validate and improve the results of the review.
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