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ABSTRACT

Introduction: Dysmenorrhea and endometrio-
sis are common gynecologic disorders among
women of reproductive age that significantly
impact health-related quality of life (HRQL) as
well as productivity. Although there are treat-
ment options listed in Japanese guidelines, a
gap remains in unmet medical needs for maxi-
mizing treatment outcome. The extended regi-
men of ethinylestradiol and drospirenone (EE/
DRSP) (taken daily for up to 120 consecutive
days) has been available in Japan for treating
dysmenorrhea and/or endometriosis-associated
pain since 2016. Yet, the effectiveness of its
usage on HRQL has not been investigated else-
where to date. Therefore, in this study, we aim
to observe changes in HRQL of Japanese women

treated with an extended regimen of EE/DRSP
for dysmenorrhea and/or endometriosis-associ-
ated pain.
Methods: As part of a 2-year post-marketing
surveillance study, women with dysmenorrhea
or endometriosis-associated pelvic pain were
prescribed extended EE/DRSP during routine
clinical practice. Data were collected 1 month
before and 3 and 6 months after initiating
treatment. Primary outcomes were the Men-
strual Distress Questionnaire (MDQ) (before,
during, and after menstruation) in patients with
dysmenorrhea, and the Endometriosis Impact
Scale (EIS) and European Quality of Life 5-di-
mensions 5-level instrument (EQ-5D-5L) in
patients with endometriosis.
Results: The study cohort included 315
patients (mean age 28.9 years) with dysmenor-
rhea and 262 patients (mean age 31.3 years)
with endometriosis. Mean MDQ total scores
before and during menstruation decreased sig-
nificantly after 6 months with extended EE/
DRSP; there was no improvement in after-
menstruation MDQ score. Mean EIS domain
scores improved significantly by 6 months, with
improvement in most EIS individual item
scores. Mean EQ-5D-5L scores increased slightly
during 6 months of treatment.
Conclusions: Extended EE/DRSP treatment
improved HRQL outcomes in Japanese women
with dysmenorrhea or endometriosis-associated
pelvic pain.
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Trial Registration: Registered at ClinicalTri-
als.gov (NCT03126747) on June 2017.
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Key Summary Points

Why carry out this study?

Endometriosis and dysmenorrhea are
common gynecologic disorders that affect
HRQL and productivity of women of
reproductive age. Therefore, generating
real-world evidence of patients treated
with a current treatment option, the
extended regimen of EE/DRSP, is an
urgent matter and would add scientific
value for future treatment selection
processes.

Previous study revealed that the extended
regimen of EE/DRSP improved
endometriosis-related pain. However, the
impact of the extended regimen on HRQL
in patients with dysmenorrhea or
endometriosis-associated pain in a real-
world setting has not been investigated to
date.

What was learned from the study?

The overall results demonstrated that the
extended EE/DRSP regimen was associated
with improvement in HRQL of women
suffering from dysmenorrhea and
endometriosis-associated pelvic pain.

The extended regimen of EE/DRSP was
associated with improvement in MDQ
score (particularly in pain and negative
affect domains) as well as the majority of
EIS domains.

Regardless of patient treatment status
(either naı̈ve or previously treated with
cyclic regimen: 28-day cycles), the
extended regimen of EE/DRSP presented
improvement in MDQ; therefore,
treatment with the extended regimen for
patients with dysmenorrhea and
endometriosis-associated pelvic pain may
optimize treatment outcome.

INTRODUCTION

Endometriosis is a common and chronic
inflammatory disease affecting women of
reproductive age. It is characterized by the
presence and growth of endometrial-like tissue
on organs outside of the uterus, such as the
ovaries, fallopian tubes, and intestines [1–3],
and is generally believed to be an estrogen-de-
pendent disorder [4, 5]. The main symptoms of
endometriosis are pelvic pain and/or infertility
[1], with pelvic pain peaking during menstrua-
tion. Other frequently reported symptoms
include lower abdominal and lower back pain,
and pain outside of menstruation, during defe-
cation/urination, and during sexual intercourse
[6, 7]. As a result of these symptoms,
endometriosis impairs physical activities, sexual
function, and personal relationships and thus
has a significant negative impact on health-re-
lated quality of life (HRQL) [1, 2].

Endometriosis has been reported to affect up
to 10% of women of reproductive age [8, 9], and
there is evidence of endometriosis in approxi-
mately 50–70% of women and adolescent girls
who have chronic pelvic pain or dysmenorrhea
[10, 11]. Up to 50% of women experiencing
infertility have endometriosis [12]. In Japan,
approximately 2.6 million women, 9.4% of
those of reproductive age, are reported to be
affected by endometriosis [13].

Dysmenorrhea is defined as lower abdomi-
nal, lower back, or pelvic pain occurring during
menstruation, and can be classified as primary
(without underlying pathology) or secondary
(associated with pelvic pathology or a recog-
nized medical condition) [14]. It is one of the
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most common gynecologic disorders [15],
although the reported prevalence varies widely,
from 16.8% to up to 90% [15, 16]. Dysmenor-
rhea can be associated with nausea, headache,
dizziness, insomnia, anxiety/irritability, diar-
rhea, and depression [15, 17]. As with
endometriosis, dysmenorrhea impacts HRQL, as
it leads to school and work absenteeism, and
limits social, academic, and sporting activities
[18–21].

In Japan, two large surveys (n = 19,254) found
that 50% of women experienced dysmenorrhea,
and 17% reported associated work productivity
loss (paid work, school work, and household
chores) in the previous 3 months; the total
annual economic burden of menstrual symp-
toms (including dysmenorrhea)was estimated to
be Japanese yen 682.8 billion (approximately
US$ 8.6 billion) [22]. A further survey (n = 3941)
found that approximately one-third of Japanese
women reported severe dysmenorrhea that usu-
ally required analgesic therapy, and 18% repor-
ted that their daily activities were negatively
impacted by dysmenorrhea [23].

The guidelines of the Japanese Society of
Obstetrics and Gynecology (JSOG) and Japanese
Association of Obstetricians and Gynecologists
(JAOG) recommend non-steroidal anti-inflam-
matory drugs (NSAIDs), low-dose estrogen/pro-
gestin (LEP), and the levonorgestrel-releasing
intrauterine system (LNG-IUS) as first-line treat-
ment options for dysmenorrhea [24]. LEP com-
bined oral contraceptives reduces the severity of
dysmenorrhea symptoms in Japanese women
[25, 26]. The JSOG/JAOG guidelines also recom-
mend NSAIDs for the treatment for pain associ-
ated with endometriosis [24]. In patients whose
symptoms do not respond to analgesics, either
LEP or progestin is recommended as first-line
therapy and a gonadotrophin-releasing hor-
mone (GnRH) agonist or danazol as second-line
therapy; LNG-IUS can also be considered [24].

In Japan, a combined formulation of the
estrogen ethinylestradiol and the progesterone
drospirenone (EE/DRSP, 0.02/3 mg), taken in a
cyclic 28-day regimen (24 days of active and
4 days of placebo tablets), was approved and
launched for dysmenorrhea in 2010 (YAZ�).
This regimen results in a monthly withdrawal
bleed. Given that menstrual pain is generally

more severe during menstrual withdrawal
bleeding, an extended regimen of EE/DRSP
(YazFlex�) was developed, which is taken for up
to 120 consecutive days followed by a 4-day
tablet-free interval. This latter preparation has
been available in Japan for the treatment of
dysmenorrhea and for endometriosis-associated
pelvic pain since 2016.

Clinical studies in Japanese women have
demonstrated that the cyclic regimen of EE/
DRSP improved HRQL outcomes associated
with dysmenorrhea [27], the cyclic and exten-
ded regimens reduced dysmenorrhea-related
pain [25, 28], and the extended regimen
improved endometriosis-related pain [29].
However, the impact of the extended regimen
of EE/DRSP on HRQL in patients with dysmen-
orrhea or endometriosis-associated pain in a
real-world setting has not been determined.

A 2-year post-marketing surveillance (PMS)
study was conducted to collect information on
the safety and effectiveness of the extended
regimen of EE/DRSP for the management of
dysmenorrhea or endometriosis-associated pel-
vic pain in Japanese women in routine clinical
practice (ClinicalTrials.gov identifier
NCT03126747), the results of which have been
published previously [30].

The study reported here was conducted as a
sub-analysis of the PMS study [30] to assess
change in HRQL. The analysis includes an
evaluation of HRQL improvement in patients
with dysmenorrhea or endometriosis who were
switched from the cyclic 28-day regimen to the
extended EE/DRSP regimen, and an assessment
of whether patient background characteristics
affected the changes in HRQL.

METHODS

Study Design and Patient Enrollment

The PMS study was a 2-year, non-interven-
tional, multicenter, single-cohort study in
Japanese women with endometriosis-associated
pelvic pain or dysmenorrhea treated with EE/
DRSP in the extended regimen (ClinicalTrials.-
gov identifier NCT03126747). The study inves-
tigated the safety and efficacy of extended-
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regimen EE/DRSP and covered the period from
April 2017 through December 2021. The current
sub-analysis presents data for the first 6 months
of each participant’s treatment while in the
study. Endometriosis and dysmenorrhea were
diagnosed and defined as described in the pre-
viously published PMS study [30]. All treatment
decisions were determined by shared decision-
making between physicians and patients, and
treatment was administered according to rou-
tine clinical practice. Study participants were
recruited from 107 healthcare institutions.

Treatment

The study participants receiving the cyclic
28-day regimen of EE/DRSP were instructed to
take one active tablet every day for 24 days,
followed by a 4-day tablet-free interval, and
then start another cycle of 28-day treatment.
For the extended regimen, participants were
instructed to take one active tablet every day
until day 24; from day 25 onward, participants
could continue treatment up to a maximum of
120 days, or stop treatment for 4 days if they
experienced three consecutive days of bleeding
or spotting and then restart the extended regi-
men. If participants completed 120 consecutive
days of treatment with the extended regimen,
they were required to take a 4-day pill break,
before restarting the treatment cycle.

Hospital visits occurred 1 month prior to the
start of treatment, and at 3 and 6 months after
initiating treatment. These visits took place as
per routine clinical practice.

Study Outcomes

Change in HRQL with the extended regimen of
EE/DRSP was assessed using the Menstrual Dis-
tress Questionnaire (MDQ) [31], the
Endometriosis Impact Scale (EIS) [32], and the
EQ-5D-5L [33]. The primary outcome was MDQ
for patients with dysmenorrhea, and EIS and
EQ-5D-5L for patients with endometriosis. The
secondary outcomes were MDQ in patients who
switched from the cyclic 28-day regimen to the
extended regimen compared to those without
previous hormonal treatment, and exploratory

assessment of the influence of patient back-
ground characteristics on MDQ and EIS scores.

The MDQ includes 47 items in eight health-
related domains: pain related to menstruation,
concentration, behavioral effect, autonomic
response, water retention, negative feeling,
arousal, and control, with each assessed on a
4-point Likert scale of 0 (no symptom), 1 (mild),
2 (moderate), or 3 (strong). The total score
before and during menstruation, and each
domain score before, during, and after men-
struation, are determined [31].

The EIS is a 22-item patient-reported out-
come designed to assess the impact of the pri-
mary symptoms of endometriosis on two multi-
item domains: physical activities and emotional
well-being. The EIS also includes an additional
item that assesses the impact of endometriosis
on sexual activity, and a further five items that
assess its impact on concentration, sleeping,
household activities, paid work and study, and
social and leisure activities [32]. Each item is
rated on a 5-point rating scale (‘‘not at all’’,
‘‘slightly’’, ‘‘moderately’’, ‘‘a lot’’, and ‘‘ex-
tremely’’, plus ‘‘not applicable’’), with the score
for each item ranging from 0 to 100; a higher
value indicates a greater impact of
endometriosis.

The EQ-5D-5L was developed to describe and
assess health status, using questions related to
mobility, self-care, usual activities, pain/dis-
comfort, and anxiety/depression [33].

All the aforementioned are licensed tools,
and license permission to use them was
obtained from the copyright holders before
conducting the study.

Data Collection

The following patient background characteris-
tics were collected at study enrollment: age,
body mass index (BMI), smoking history, alco-
hol consumption history, pregnancy history,
childbirth (delivery) history, and medical his-
tory, including gynecologic primary diseases
and past drug therapy.

MDQ, EIS, and EQ-5D-5L scores were col-
lected approximately 1 month prior to the start
of treatment, and at 3 months and 6 months
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after the start of treatment. Data were collected
as part of routine clinical practice; the physician
provided each patient with a copy of the rele-
vant questionnaires to complete.

Statistical Analysis

The target study population for the current
analysis was the same as the PMS study [30]. To
allow the detection of at least one adverse drug
reaction with a frequency of 1% and a proba-
bility of 95%, the target number of patients to
be enrolled was set at 300 for both the dys-
menorrhea group and the endometriosis group
in the PMS study.

Categorical variables were expressed as fre-
quencies, while continuous variables were
expressed as mean (standard deviation, SD)
values. Analysis of variance (ANOVA) with
repeated measures was performed within the
groups for continuous variables of the MDQ and
EIS. All statistical tests were two-sided, with a
statistical significance level of 0.05; however,
p values were adjusted using the Bonferroni
correction to account for statistical multiplicity.
For the EQ-5D-5L, only a descriptive analysis
was carried out. Statistical tests were performed
using Statistical Analysis Software (SAS) Version
9.4 (SAS Institute. Inc., Cary, NC, USA).

For subgroup analysis, ANOVA with repeated
measures was performed by stratifying partici-
pants into two groups: those who had switched
from the cyclic 28-day EE/DRSP regimen to the
extended regimen (the ‘‘switching subgroup’’),
and those who were newly treated with the
extended regimen (the ‘‘naı̈ve subgroup’’). As
exploratory analysis, mean MDQ total score and
EIS score were stratified by patient background
characteristics of age, BMI, delivery history, and
previous hormone treatment, to assess if patient
background characteristics affected the change
in HRQL.

Descriptive analysis, such as patient back-
ground characteristics, was conducted using
data from all the patients enrolled in the PMS
study. For the statistical tests, only those par-
ticipants for whom data were collected at all
data collection points (i.e., pre-treatment, and 3
and 6 months post-treatment initiation) were

analyzed, and missing values were supple-
mented using the last observation carried for-
ward (LOCF) method. As a result of the
exploratory nature of the study, all p values
were nominal.

Ethics

The PMS study was conducted in accordance
with the guidelines of Japanese Good Post-
marketing Study Practice. Ethics approval was
obtained in accordance with the requirements
of all the participating institutions. All proce-
dures involved in this study were conducted in
accordance with the ethical standards of the
responsible committee on human experimen-
tation (institutional and national) and Helsinki
Declaration of 1964, and its later amendments.
Prior to enrollment in the study, written
informed consent was obtained from each par-
ticipant for documentation of their data.

RESULTS

Patient Characteristics

This analysis included 315 patients with dys-
menorrhea and 262 with endometriosis. The
mean age (SD) was 28.9 (7.2) [min–max 12–49]
years in patients with dysmenorrhea and 31.3
(7.6) [min–max 18–51] years in those with
endometriosis (Table 1). Mean (SD) BMI was
similar in each group, 20.7 (2.72) kg/m2 and
20.6 (2.87) kg/m2, respectively. More than two-
thirds of the patients in each group were nulli-
parous; however, patients with endometriosis
had higher pregnancy and delivery rates than
patients with dysmenorrhea (33.6% and 30.5%
vs. 27.0% and 23.2%). Most patients in each
group were non-smokers (more than 88%);
approximately 13% in each group reported
alcohol consumption.

Of the patients with dysmenorrhea, 87.9%
(n = 277) were diagnosed with primary dys-
menorrhea and 10.8% (n = 34) with secondary
dysmenorrhea; the latter group included 18
cases of endometriosis, 12 of uterine fibrosis,
five of adenomyosis, and two of other
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Table 1 Patient characteristics

Characteristic Dysmenorrhea (n = 315) Endometriosis� (n = 262)

Age, years

Mean (SD) 28.9 (7.2) 31.3 (7.6)�

Median (IQR) 28.0 (24.0–34.0) 31.0 (25.0–37.0)

BMI, kg/m2

Mean (SD) 20.7 (2.72)§ 20.58 (2.87)}

Median (IQR) 20.29 (18.90–22.06) 20.20 (18.61–21.91)

History of pregnancy, n (%)

No 220 (69.84) 172 (65.65)

Yes 85 (26.98) 88 (33.59)

Unknown 10 (3.17) 2 (0.76)

Delivery history, n (%)

No 232 (73.65) 181 (69.08)

Yes 73 (23.17) 80 (30.53)

Unknown 10 (3.17) 1 (0.38)

Smoking history, n (%)

No 284 (90.16) 230 (87.79)

Past smoker 10 (3.17) 5 (1.91)

Current smoker 18 (5.71) 23 (8.78)

Unknown 3 (0.95) 4 (1.53)

Alcohol consumption history, n (%)

No 163 (51.75) 115 (43.89)

Yes 41 (13.02) 34 (12.98)

Unknown 111 (35.24) 113 (43.13)

Diagnosis, n (%)

Endometriosis – 262 (100.00)

Dysmenorrhea 315 (100.00) –

Primary 277 (87.94) –

Secondary 34 (10.79) –

Endometriosis 18 (5.71) –

Uterine fibrosis 12 (3.81) –

Adenomyosis 5 (1.59) –

Other 2 (0.63) –

Unknown 4 (1.27) –
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conditions (some patients had more than one
disorder).

Approximately half of the patients in each
group had switched from other hormone ther-
apies to the extended regimen of EE/DRSP; the
switching rate was 49.8% in patients with dys-
menorrhea and 45.8% in patients with
endometriosis. The most common previous
hormone therapy was cyclic EE/DRSP (used by
103/315 [32.7%] patients with dysmenorrhea
and 71/262 [27.1%] patients with
endometriosis).

Changes in MDQ Scores

One month prior to treatment, patients with
dysmenorrhea had mean (SD) MDQ total scores
before, during, and after menstruation of 33.1
(25.5), 31.8 (22.7), and 8.8 (13.3), respectively
(Table 2; Fig. 1). The before- and during-men-
struation MDQ scores decreased significantly at
6 months after starting treatment, to 21.6 (22.6)
and 22.1 (21.3), respectively (both P\0.0001
vs. baseline). In contrast, the mean (SD) after-
menstruation MDQ score decreased only

slightly, to 7.1 (12.1) at 6 months (P = 0.1667)
(Table 2; Fig. 1).

The before- and during-menstruation mean
scores for the pain, concentration, behavior
affect, autonomic response, water retention,
and negative affect domains of the MDQ
decreased significantly across the study period
(Table 2). There was no statistically significant
change in the before- and during-menstruation
scores for the arousal, control, and other
domains.

Regarding the after-menstruation MDQ
scores, only the arousal domain showed a sta-
tistically significant improvement with treat-
ment (P = 0.0471) (Table 2).

Changes in EIS scores

In patients with endometriosis, most domains
and items of the EIS showed substantial
improvement during treatment. Mean (SD)
scores for the two multi-domains (i.e., physical
activities and emotional well-being) increased
slightly at 3 months, but then decreased signif-
icantly at 6 months, from 10.6 (18.4) before

Table 1 continued

Characteristic Dysmenorrhea (n = 315) Endometriosis� (n = 262)

Switched from other hormone preparations, n (%)

No 158 (50.16) 142 (54.20)

Yes 157 (49.84) 120 (45.80)

EE/DRSP (YAZ�) 103 (32.70) 71(27.10)

EE/NET (Lunabell LD�) 5 (1.59) 4 (1.53)

EE/NET (Lunabell ULD�) 13 (4.13) 14 (5.34)

Dienogest 0 3 (1.15)

Others 38 (12.06) 30 (11.45)

Unknown 0 0

BMI body mass index, EE/DRSP ethinylestradiol/drospirenone, EE/NET ethinylestradiol/norethisterone, IQR interquartile
range, SD standard deviation
�Endometriosis-associated pelvic pain
�n = 261
§n = 278
}n = 241
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treatment to 4.3 (11.7) at 6 months (p = 0.0015)
and from 12.5 (19.4) to 6.6 (15.0) (p = 0.0025),
respectively (Fig. 2). Similarly, EIS item scores
for difficulty concentrating (p = 0.0001), diffi-
culty sleeping (p = 0.0007), and impact on
household activities (p = 0.0018) decreased sig-
nificantly at 6 months (Fig. 2). Treatment was
also associated with significantly improved
scores related to impact on paid work or study
and social and leisure activities at 6 months
(p = 0.0127 and p = 0.0008, respectively),
despite scores increasing slightly at 3 months
(Fig. 2). In contrast, treatment had less impact
on items related to sexual activity. At 6 months,
there was no significant improvement in scores
for the items that described impact on sexual
activity (p = 0.3874) and guilt about avoidance
of sexual intercourse (p = 0.2288); however, the
limited enjoyment of sexual intercourse item
score did significantly improve (p\ 0.0001)
(Fig. 2).

EQ-5D-5L Scores

The mean (SD) EQ-5D-5L score in patients with
endometriosis at 1 month before the start of
treatment was 0.914 (0.134) and increased
slightly to 0.949 (0.095) after 6 months of
treatment.

MDQ Subgroup Analysis

Prior treatment
Among patients with dysmenorrhea, mean (SD)
MDQ total before- and during-menstruation
scores at 1 month before the start of treatment
were higher in the naı̈ve subgroup, 35.8 (26.5)
and 36.4 (23.4), respectively, than in the
switching subgroup, 31.6 (23.7) and 29.6 (20.4),
respectively (Fig. 3a, b; Supplementary
Table S1). In both subgroups, before- and dur-
ing-menstruation scores decreased significantly
by 6 months after the start of treatment
(Fig. 3a, b). In contrast, after-menstruation
scores were not significantly different at
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Fig. 1 Change in mean Menstrual Distress Questionnaire
(MDQ) total score in women with dysmenorrhea before,
during, and after menstruation at 1 month before and 3

and 6 months after the start of treatment. Error bars
represent standard deviation
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6 months in either subgroup (Fig. 3a, b). There
was no significant difference in treatment out-
come (i.e., change in mean MDQ total before-
and during-menstruation scores at 6 months)
between the switching and naı̈ve subgroups
(Supplementary Table S1).

Patient Background Characteristics
In the exploratory analysis of MDQ total score
by patient background characteristics, the
before-menstruation score decreased signifi-
cantly by 6 months after treatment initiation in
all patient subgroups, with the exception of
patients aged 40 years or older and those with a
BMI of at least 21 kg/m2 (Supplementary
Table S1). Similarly, during-menstruation scores
decreased in all subgroups at 6 months, with the
exception of patients aged 40 years or older, and
those with a history of delivery (Supplementary
Table S1).

However, it should be noted that the number
of patients was low in the 40 years or older
subgroup (n B 20), and the baseline MDQ total
score was lower in this subgroup than in the
29 years or younger subgroup and the

30–39 years subgroup (23.5 vs. 37.2 and 29.5,
respectively). Similarly, there was a difference in
baseline MDQ total score between the BMI
subgroups (33.5 in those with a BMI of less than
21 kg/m2 vs. 36.6 in those with a BMI of greater
than 21 kg/m2).

EIS Subgroup Analysis

The results of the subgroup analysis of EIS scores
by patient baseline characteristics are shown in
Supplementary Table S2.

Age, BMI, and delivery history had some
impact on EIS domain scores. For example, the
physical activities and emotional well-being
domain scores only improved significantly in
those aged 30–39 years, with a BMI less than
21 kg/m2, and with no delivery history (Sup-
plementary Table S2). A similar pattern was seen
in some of the single domains (such as those
assessing an impact on concentration, sleeping
[plus an effect in those aged 40 years or older],
household activities, and social/leisure activi-
ties) (Supplementary Table S2).
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Only patients in the switching subgroup
experienced a significant improvement in the
EIS scores related to physical activities, emo-
tional well-being, and sleeping (Supplementary
Table S2). In contrast, only patients in the naı̈ve
subgroup experienced a significant improve-
ment in EIS scores for the impact on household
activities, social and leisure activities, and paid
work and study (Supplementary Table S2).

There was only a small number of patients in
the 40 years or older subgroup (n\ 40), and
there was some variation in the baseline EIS
scores (i.e., 1 month before the start of treat-
ment) between the subgroups for most com-
parisons. For example, baseline scores for
almost all domains were lower (indicating bet-
ter HRQL) in the older age subgroup (40 years or
older) than the younger (30–39 years) and
youngest (29 years or less) age subgroups (Sup-
plementary Table S2). Similarly, a lower (vs.
higher) BMI and a positive (vs. negative) history
of delivery or history of previous hormone
treatment were associated with lower baseline
EIS scores for all domains.

DISCUSSION

The present PMS study was a multicenter, non-
interventional, single-cohort study of patients
with dysmenorrhea (n = 315) or endometriosis-
associated pelvic pain (n = 262) who initiated
treatment with an extended regimen of EE/
DRSP. The current analysis focused on changes
in HRQL for these patients, evaluated using
MDQ, EIS, and EQ-5D-5L scores. The overall
results demonstrated that the extended EE/
DRSP regimen was associated with improved
HRQL in women with dysmenorrhea and in
those with endometriosis.

The mean MDQ total score improved signif-
icantly after treatment in patients with dys-
menorrhea, particularly in the before- and
during-menstruation periods (no clear effect
was seen after menstruation). This timeline of
effect is likely related to the onset of menstrual
symptoms, including pain, which usually begin
about 1 week before and peak 24–48 h after the
onset of menstruation. Considering the concept
of a minimum importance difference (MID),

using the distribution-based method, a score
change of 0.5 9 SD is considered indicative of a
clinically meaningful change [34]. The results
from the current study show a decrease of
0.5 9 SD in both the before- and during-men-
struation MDQ scores, suggesting that these
were clinically meaningful improvements.
Focusing on the MDQ domains, although scores
for some domains (i.e., arousal, control, and
other domains) did not show improvements
throughout the study period, improvements
were observed in the physical domains (e.g.,
pain), as well as in the mental domains (e.g.,
negative affect). These improvements in the
physical and mental domains, in turn, may
have led to a significant positive change in the
concentration and behavioral effect domains.

In patients with endometriosis, statistically
significant differences were found for almost all
EIS domains and items, with decreases of more
than 50% observed for most items (including
physical activity, emotional well-being, limited
enjoyment of sexual intercourse, difficulty
concentrating, difficulty sleeping, impact on
household activity, impact on paid work or
study, and impact on social and leisure activi-
ties) at 6 months. The exception was the effect
on items related to sexual activity. No effect was
seen on the impact on sexual activity and guilt
about avoidance of sexual intercourse items,
although a significant improvement was seen in
the limited enjoyment of sexual intercourse
item. Fewer participants responded to the
questions about sexual activity than to those
related to other aspects of life, possibly because
not all participants had a sexual partner.
Despite the small number of respondents, a
large improvement (p\ 0.0001) was observed
in the item related to enjoyment of sexual
intercourse, indicating how pain limits enjoy-
ment of sexual activity for patients with
endometriosis and how effective treatment can
improve this aspect. While the domain and
item scores did not change by 0.5 9 SD (i.e., the
MID), a change of at least 0.3 9 SD was seen in
most scores.

Interestingly, although a significant decrease
was seen on most EIS domains and items at
6 months, the scores after 3 months’ follow-up
were higher (indicating a deterioration in
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HRQL) than those at 1 month prior to treat-
ment for some domains and items. The exact
reason for the increase in EIS scores in the first
3 months of treatment in this study is not clear.
However, some suggestions can be made; for
example, the increase in EIS scores at 3 months
was more marked in patients without previous
hormone treatment than in those who had
previously received such treatment, possibly
because treatment-naı̈ve patients are more
likely to experience adverse effects such as
irregular bleeding at the start of treatment,
which may have had a negative impact on
HRQL. Despite this temporary reduction in
HRQL, the EIS domain and item scores signifi-
cantly improved with ongoing treatment,
emphasizing the importance of continued
therapy with the extended EE/DRSP regimen.

The subgroup analysis in patients with dys-
menorrhea indicated that switching from the
cyclic regimen to the extended regimen results
in improved mean MDQ total scores, even in
patients who had previously been taking LEP in
28-day cycles. This suggests that further
improvement of HRQL is possible in patients
already receiving hormone treatment, as well as
in those who are treatment naı̈ve. When mean
MDQ scores were stratified by age, BMI, delivery
history, previous hormone treatment, and type
of dysmenorrhea, patients aged 40 years or
older and those with a BMI of at least 21 kg/m2

showed less improvement; however, since there
were only a few patients aged 40 years or older,
the small sample size may have influenced these
results.

Among patients with endometriosis, the EIS
physical and emotional well-being domains
tended to show greater improvement at
6 months in the subgroup of patients who had
previously received hormone treatment than in
the naı̈ve subgroup. In contrast, patients in the
naı̈ve subgroup had greater improvements in
scores related to the impact on household
activities, paid study or work, and leisure and
social activities items. It is possible that the
previous hormone treatment had a positive
effect on these activities; thus, there may have
been little potential for further improvement
with the extended regimen. On the contrary,
patients with no previous hormone treatment

showed a greater degree of improvement in
these items, indicating that pain due to
endometriosis has a significant impact on
housework, employment, and social activities.

When mean EIS scores were stratified by age,
study participants aged 30–39 years tended to
report greater improvement in HRQL than
younger or older participants. While this may
be explained in part by low baseline scores on
most EIS domains for the older patients (and so
limited potential for improvement with treat-
ment), it suggests that pain relief for
endometriosis does not necessarily improve
HRQL in the youngest patients. These patients
had the highest baseline scores (i.e., lowest
HRQL) of the three age subgroups on most EIS
domains and, while treatment resulted in
numerical improvements in EIS domains, the
effects were not statistically significant. This
indicates that factors other than pain, such as
other endometriosis-associated symptoms, may
be involved in the reduction in HRQL experi-
enced by younger individuals. As such, it may
be necessary to provide a comprehensive treat-
ment that includes mental healthcare, as well as
pain relief, for younger patients with
endometriosis.

In addition, patients with a BMI of at least
21 kg/m2 and those with a delivery history
tended to experience smaller changes in HRQL.
Given that higher BMI corresponds to a larger
body volume, if all patients received the same
EE/DRSP dose, those with a higher BMI may
have experienced lower plasma drug concen-
trations and thus drug effects. Therefore,
patients with a higher BMI may not experience
the same improvements in HRQL as those with
a lower BMI. Patients with a history of delivery
might have breastfed their infants. Breastfeed-
ing can cause hormonal changes that may
relieve pain and reduce endometriosis recur-
rence [35]. Indeed, patients with a delivery his-
tory had lower scores at 1 month prior to the
start of treatment, suggesting a better baseline
HRQL, compared with those without a delivery
history and, therefore, less potential for
improvement in HRQL with EE/DRSP.

The results of this analysis are consistent
with those of a previous real-world study of the
cyclic regimen of EE/DRSP, which showed that
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6–8 cycles of treatment had a positive impact on
HRQL in Japanese women with dysmenorrhea
(n = 186), as assessed using the 36-Item Short-
Form Health Survey [27]. Similar results have
also been observed in recent studies (including
prospective clinical trials) with other hormonal
treatments; improvements in HRQL in patients
with endometriosis-associated pain or dysmen-
orrhea have been demonstrated with pharma-
cotherapies such as combined oral
contraceptives, gonadotropin-releasing hor-
mone receptor antagonists, and subdermal
implant and oral formulations of progestin
[36–40]. These studies, and the results of our
sub-analysis, indicate the significant negative
impact that both endometriosis-associated pain
and dysmenorrhea can have on many aspects of
a woman’s life (physical, social, mental, and
economic), and that this can be improved with
the extended EE/DRSP regimen.

The present study has some limitations.
Firstly, it did not include a control group or
comparison group, and thus it may be difficult
to clearly establish the effectiveness of the
extended regimen of EE/DRSP on the target
population. Secondly, EE/DRSP, as indicated for
dysmenorrhea and relief of pain associated with
endometriosis, can be administered for 120
consecutive days or taken on a cyclic 28-day
regimen (for 24 days, then stopped for 4 days);
however, adherence to the 120-day regimen was
not monitored over the course of the study
period. Therefore, some data included in our
analysis may be from patients who did not fully
adhere to the extended regimen. In future
studies, adherence to the specific regimen
should be assessed to allow the impact of the
type of regimen on HRQL to be fully deter-
mined. Lastly, the variation in sample size with
improved response rate towards the 6-month
period attributed to implementation of an
additional campaign by the study team for
collecting study questionnaires (MDQ and EIS)
may somehow affect the statistical analysis, yet
we believe that it would not impact signifi-
cantly on the final study result.

CONCLUSION

Six months’ treatment with the extended regi-
men of EE/DRSP improved HRQL in Japanese
patients with dysmenorrhea or endometriosis-
associated pelvic pain, including those who
switched from the cyclic 28-day regimen of EE/
DRSP. These results suggest that an extended
regimen of EE/DRSP may be recommended for
these latter patients when further improvement
in HRQL is required, emphasizing the impor-
tance of continuous therapy to achieve optimal
outcomes.

ACKNOWLEDGEMENTS

Funding. This work was supported by Bayer
Yakuhin, Ltd., which actively participated in
the study design and managed all operational
aspects of the study, including monitoring data
collection, statistical analyses, and writing of
the report. Bayer Yakuhin Ltd also funded the
Rapid Service Fee and Open Access Fee.

Medical Writing, Editorial, and Other
Assistance. We would like to thank Kate Pal-
mer of Springer Healthcare Communications
who assisted with the development of the drafts
of the manuscript in accordance with Good
Publication Practice (GPP3) guideline (http://
www.ismpp.org/gpp3). This medical writing
assistance was funded by Bayer Yakuhin, Ltd.,
Tokyo, Japan.

Authors’ Contributions. Conceptualization:
NT; acquisition of data: NT; analysis and inter-
pretation of data: OY, YS, KY and NT; writing –
original draft preparation: OY, YS, and NT;
writing – review and editing: OY, YS, KY, and
NT; statistical analysis: OY, YS, and NT; provi-
sion of study materials or patients: KY and NT;
funding acquisition: NT; administrative, tech-
nical, or logistic support: KY and NT; supervi-
sion: OY and YS.

Authorship. All named authors meet the
International Committee of Medical Journal
Editors (ICMJE) criteria for authorship for this

Adv Ther (2022) 39:5087–5104 5101



article, take responsibility for the integrity of
the work as a whole, and have given their
approval for this version to be published.

Disclosures. This study was supported by
Bayer Yakuhin, Ltd., Japan. The sponsor (Bayer)
reviewed and provided comments on the study
concept and protocol. The sponsor was also
involved in the review and approval process for
this manuscript. Noriko Takahashi and Keisuke
Yoshihara are employees of Bayer Yakuhin, Ltd.
Osamu Yoshino and Yoshimi Suzukamo declare
that they have no conflicts of interest.

Compliance with Ethics Guidelines. The
study protocol was approved by the institu-
tional review board of each participating insti-
tutions and was compliant with the Japanese
Good Post-Marketing Study Practice guideline.
All procedures involved in this study was con-
ducted in accordance with the ethical standards
of the responsible committee on human
experimentation (institutional and national)
and Helsinki Declaration of 1964, and its later
amendments. All participants provided written
informed consent prior to study participation.

Data Availability. The dataset generated
during this study is available from the corre-
sponding author upon reasonable request.

Open Access. This article is licensed under a
Creative Commons Attribution-NonCommer-
cial 4.0 International License, which permits
any non-commercial use, sharing, adaptation,
distribution and reproduction in any medium
or format, as long as you give appropriate credit
to the original author(s) and the source, provide
a link to the Creative Commons licence, and
indicate if changes were made. The images or
other third party material in this article are
included in the article’s Creative Commons
licence, unless indicated otherwise in a credit
line to the material. If material is not included
in the article’s Creative Commons licence and
your intended use is not permitted by statutory
regulation or exceeds the permitted use, you
will need to obtain permission directly from the
copyright holder. To view a copy of this licence,

visit http://creativecommons.org/licenses/by-
nc/4.0/.

REFERENCES

1. Chapron C, Marcellin L, Borghese B, Santulli P.
Rethinking mechanisms, diagnosis and manage-
ment of endometriosis. Nat Rev Endocrinol.
2019;15:666–82.

2. Mehedintu C, Plotogea MN, Ionescu S, Antonovici
M. Endometriosis still a challenge. J Med Life.
2014;7:349–57.

3. Greene AD, Lang SA, Kendziorski JA, Sroga-Rios JM,
Herzog TJ, Burns KA. Endometriosis: where are we
and where are we going? Reproduction. 2016;152:
R63-78.

4. Bulun SE, Monsavais D, Pavone ME, et al. Role of
estrogen receptor-beta in endometriosis. Semin
Reprod Med. 2012;30:39–45.

5. Bulun SE. Endometriosis. N Engl J Med. 2009;360:
268–79.

6. Sinaii N, Plumb K, Cotton L, et al. Differences in
characteristics among 1000 women with
endometriosis based on extent of disease. Fertil
Steril. 2008;89:538–45.

7. Parasar P, Ozcan P, Terry KL. Endometriosis: epi-
demiology, diagnosis and clinical management.
Curr Obstet Gynecol Rep. 2017;6:34–41.

8. Eskenazi B, Warner ML. Epidemiology of
endometriosis. Obstet Gynecol Clin N Am. 1997;24:
235–58.

9. Fuldeore MJ, Soliman AM. Prevalence and symp-
tomatic burden of diagnosed endometriosis in the
United States: national estimates from a cross-sec-
tional survey of 59,411 women. Gynecol Obstet
Invest. 2017;82:453–61.

10. Janssen EB, Rijkers AC, Hoppenbrouwers K, Meule-
man C, D’Hooghe TM. Prevalence of endometriosis
diagnosed by laparoscopy in adolescents with dys-
menorrhea or chronic pelvic pain: a systematic
review. Hum Reprod Update. 2013;19:570–82.

11. Treloar SA, Bell TA, Nagle CM, Purdie DM, Green
AC. Early menstrual characteristics associated with
subsequent diagnosis of endometriosis. Am J Obstet
Gynecol. 2010;202(534):e1-6.

12. Zondervan KT, Becker CM, Missmer SA.
Endometriosis. N Engl J Med. 2020;382:1244–56.

5102 Adv Ther (2022) 39:5087–5104

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


13. Momoeda M. Epidemiology of endometriosis.
Obstet Gynecol (Tokyo). 2005;72:294–301.

14. American College of Obstetricians and Gynecolo-
gists (ACOG). ACOG committee opinion no. 760:
dysmenorrhea and endometriosis in the adolescent.
Obstet Gynecol. 2018;132:e249–58.

15. Osayande AS, Mehulic S. Diagnosis and initial
management of dysmenorrhea. Am Fam Physician.
2014;89:341–6.

16. Jamieson DJ, Steege JF. The prevalence of dysmen-
orrhea, dyspareunia, pelvic pain, and irrita-
ble bowel syndrome in primary care practices.
Obstet Gynecol. 1996;87:55–8.

17. Zhao S, Wu W, Kang R, Wang X. Significant
increase in depression in women with primary
dysmenorrhea: a systematic review and cumulative
analysis. Front Psychiatry. 2021;12: 686514.

18. Banikarim C, Chacko MR, Kelder SH. Prevalence
and impact of dysmenorrhea on Hispanic female
adolescents. Arch Pediatr Adolesc Med. 2000;154:
1226–9.

19. Unsal A, Ayranci U, Tozun M, Arslan G, Calik E.
Prevalence of dysmenorrhea and its effect on qual-
ity of life among a group of female university stu-
dents. Ups J Med Sci. 2010;115:138–45.

20. Pitangui AC, Gomes MR, Lima AS, Schwingel PA,
Albuquerque AP, de Araujo RC. Menstruation dis-
turbances: prevalence, characteristics, and effects
on the activities of daily living among adolescent
girls from Brazil. J Pediatr Adolesc Gynecol.
2013;26:148–52.

21. Wong CL. Health-related quality of life among
Chinese adolescent girls with dysmenorrhoea.
Reprod Health. 2018;15:80.

22. Tanaka E, Momoeda M, Osuga Y, et al. Burden of
menstrual symptoms in Japanese women: results
from a survey-based study. J Med Econ. 2013;16:
1255–66.

23. Osuga Y, Hayashi K, Kobayashi Y, et al. Dysmen-
orrhea in Japanese women. Int J Gynaecol Obstet.
2005;88:82–3.

24. Kawaguchi R, Matsumoto K, Akira S, et al. Guide-
lines for office gynecology in Japan: Japan Society
of Obstetrics and Gynecology (JSOG) and Japan
Association of Obstetricians and Gynecologists
(JAOG) 2017 edition. J Obstet Gynaecol Res.
2019;45:766–86.

25. Momoeda M, Kondo M, Elliesen J, Yasuda M,
Yamamoto S, Harada T. Efficacy and safety of a
flexible extended regimen of

ethinylestradiol/drospirenone for the treatment of
dysmenorrhea: a multicenter, randomized, open-
label, active-controlled study. Int J Womens Health.
2017;9:295–305.

26. Harada T, Momoeda M, Terakawa N, Taketani Y,
Hoshiai H. Evaluation of a low-dose oral contra-
ceptive pill for primary dysmenorrhea: a placebo-
controlled, double-blind, randomized trial. Fertil
Steril. 2011;95:1928–31.

27. Momoeda M, Akiyama S, Tanaka K, Suzukamo Y.
Quality of life in Japanese patients with dysmen-
orrhea treated with ethinylestradiol 20 mug/-
drospirenone 3 mg in a real-world setting: an
observational study. Int J Womens Health. 2020;12:
327–38.

28. Momoeda M, Akiyama S, Yamamoto S, Kondo M,
Fukai T. Burden of menstrual pain measured by
heatmap visualization of daily patient-reported
data in Japanese patients treated with
ethinylestradiol/drospirenone: a randomized con-
trolled study. Int J Womens Health. 2020;12:
175–85.

29. Harada T, Kosaka S, Elliesen J, Yasuda M, Ito M,
Momoeda M. Ethinylestradiol 20 mug/drospir-
enone 3 mg in a flexible extended regimen for the
management of endometriosis-associated pelvic
pain: a randomized controlled trial. Fertil Steril.
2017;108:798–805.

30. Yamamoto S, Ishimori S, Sunaya T, Watanabe A,
Sato S. Safety and effectiveness of drospirenone/
ethinyl estradiol combined tablets for endometrio-
sis-associated pelvic pain and dysmenorrhea in real-
world clinical practice: data from post-marketing
surveillance in Japan. Ther Res. 2020;41:381–96.

31. Moos RH. The development of a menstrual distress
questionnaire. Psychosom Med. 1968;30:853–67.

32. Gater A, Taylor F, Seitz C, Gerlinger C, Wichmann
K, Haberland C. Development and content valida-
tion of two new patient-reported outcome measures
for endometriosis: the Endometriosis Symptom
Diary (ESD) and Endometriosis Impact Scale (EIS).
J Patient Rep Outcomes. 2020;4:13.

33. Herdman M, Gudex C, Lloyd A, et al. Development
and preliminary testing of the new five-level ver-
sion of EQ-5D (EQ-5D-5L). Qual Life Res. 2011;20:
1727–36.

34. Norman GR, Sloan JA, Wyrwich KW. Interpretation
of changes in health-related quality of life: the
remarkable universality of half a standard devia-
tion. Med Care. 2003;41:582–92.

35. Prosperi Porta R, Sangiuliano C, Cavalli A, et al.
Effects of breastfeeding on endometriosis-related

Adv Ther (2022) 39:5087–5104 5103



pain: a prospective observational study. Int J Envi-
ron Res Public Health. 2021;18(20):10602.

36. Ambacher K, Secter M, Sanders AP. The use of pro-
gestin subdermal implants in the management of
endometriosis-related pain symptoms and quality
of life: a systematic review. Curr Med Res Opin.
2022;38(3):479–86.

37. Alcalde AM, Martinez-Zamora MA, Gracia M, et al.
Assessment of quality of life, sexual quality of life,
and pain symptoms in deep infiltrating
endometriosis patients with or without associated
adenomyosis and the influence of a flexible exten-
ded combined oral contraceptive regimen: results
of a prospective, observational study. J Sex Med.
2022;19:311–8.

38. El Taha L, Abu Musa A, Khalifeh D, Khalil A, Abbasi
S, Nassif J. Efficacy of dienogest vs combined oral
contraceptive on pain associated with endometrio-
sis: randomized clinical trial. Eur J Obstet Gynecol
Reprod Biol. 2021;267:205–12.

39. Sukhikh GT, Adamyan LV, Dubrovina SO, et al.
Prolonged cyclical and continuous regimens of
dydrogesterone are effective for reducing chronic
pelvic pain in women with endometriosis: results of
the ORCHIDEA study. Fertil Steril. 2021;116:
1568–77.

40. Abrao MS, Surrey E, Gordon K, et al. Reductions in
endometriosis-associated pain among women trea-
ted with elagolix are consistent across a range of
baseline characteristics reflective of real-world
patients. BMC Womens Health. 2021;21:246.

5104 Adv Ther (2022) 39:5087–5104


	Quality of Life in Japanese Patients with Dysmenorrhea or Endometriosis-Associated Pelvic Pain Treated with Extended Regimen Ethinylestradiol/Drospirenone in a Real-World Setting: A Prospective Observational Study
	Abstract
	Introduction
	Methods
	Results
	Conclusions
	Trial Registration

	Introduction
	Methods
	Study Design and Patient Enrollment
	Treatment
	Study Outcomes
	Data Collection
	Statistical Analysis
	Ethics

	Results
	Patient Characteristics
	Changes in MDQ Scores
	Changes in EIS scores
	EQ-5D-5L Scores
	MDQ Subgroup Analysis
	Prior treatment
	Patient Background Characteristics

	EIS Subgroup Analysis

	Discussion
	Conclusion
	Acknowledgements
	References




