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1 | INTRODUCTION

Endometriosis is a chronic, sex hormone-dependent inflammatory
disease characterized by the presence of endometrial tissue outside
the uterine cavity, most frequently on the pelvic peritoneum and

Abstract

Purpose: To assess the efficacy and safety of dydrogesterone in Japanese women
with ovarian endometrioma in a real-world setting.

Methods: The post-marketing study involved 15 sites in Japan. Dydrogesterone
10 mg twice daily orally was administered for 21 days (day 5-25 of each menstrual
cycle) for 4 cycles. The primary outcome measure was the change in ovarian endome-
trioma volume from baseline. Secondary outcome measures included total dysmen-
orrhea score (0 = absent to 3 = severe), severity of dysmenorrhea pain [0-10cm visual
analog scale (VAS)], serum carbohydrate antigen 125 (CA-125) levels, and safety.
Results: The study group comprised women with an endometrioma aged 20 to 49
(47.4% cases aged 240 years). Endometrioma volume was reduced in 50% (26/52),
unchanged in 25% (13/52), and increased in 25% (13/52) of women from baseline to
the end of cycle 5; three-quarters of patients thus had either reduced or unchanged
ovarian endometrioma volume. Dydrogesterone significantly reduced total dysmen-
orrhea scores and severity of dysmenorrhea pain VAS during treatment compared
with baseline. CA-125 levels were not significantly changed during the study. The
incidence of adverse events and adverse drug reactions in 59 subjects was 13.6%
and 11.9%.

Conclusions: Dydrogesterone prevented an increase in endometrioma size in many
women, and it also significantly improved total dysmenorrhea scores and severity of
dysmenorrhea pain, and was well tolerated. The ClinicalTrials.gov identifier of the
study was NCT02921763.
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ovaries." While it is asymptomatic in some women, endometriosis
is often associated with dysmenorrhea, dyspareunia, pelvic pain,
and infertility.1 Pain is the most debilitating complaint since it has
a negative impact on sexual function, social activity, ability to work,
and overall well-being and quality of life.1® Endometriosis occurs in
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5-10% of women of reproductive age, with a peak prevalence be-
tween the ages of 25 and 35 years.t* Pharmacological therapies play
a pivotal role in the long-term management of ovarian endometrio-
mas to control pain, and usually involve hormonal treatments aimed
at suppressing ovarian function. These include combination oral con-
traceptives, danazol, gonadotropin-releasing hormone (GnRH) ago-
nists, and progestogens.*> It should be noted, however, that these
regimens do not improve endometriosis-related infertility.?

The progestogen, dydrogesterone (Duphaston®), was developed,
in the 1960s and shown to be effective in the relief of dysmenor-
rhea,”® defined as painful menstrual cramps of uterine origin.” In
Japan, use of dydrogesterone for the treatment of ovarian endo-
metriomas began in 1965; however, its use decreased after the
introduction of the androgen danazol in the early 1980s, and the
GnRH agonists in the late 1980s. These agents produce a pseudo-
menopausal state involving high androgen and low estrogen lev-
els which results in atrophy of endometrial tissue.'>** Although
danazol and GnRH agonists demonstrate efficacy in the relief of
endometriosis-associated pain,'?'10 their use may be limited by andro-
genic/anabolic adverse effects in the case of danazol (eg, weight gain,
hot flashes, and hirsutism) and hypoestrogenic effects for GnRH ag-
onists (eg, hot flashes, vaginal dryness, and loss of Iibido).“z'13

Treatment with low-dose estrogen/progestogen oral contra-
ceptives (OCs) has become the first-line pharmacological option for
treating dysmenorrhea associated with endometriosis.’* Low-dose
or ultra-low-dose ethinylestradiol/norethisterone OCs*?*> and the

low-dose ethinylestradiol/drospirenone OC,'¢Y

t,18

as well as the pro-
gestogen, dienogest,” have been utilized as therapies that are well
tolerated and can be administered for prolonged periods of time in
women with ovarian endometriomas.

There has been renewed interest in the use of progestogens for
the treatment of ovarian endometriomas, due to their good tolerabil-
ity, minor metabolic effects, and low cost.'??° However, data support-
ing their use is limited.?* As a consequence, and due to its favorable
efficacy and safety profile, interest in dydrogesterone has been re-
kindled, more than 50 years after its first release. Dydrogesterone
does not inhibit ovulation or influence basal body temperature, and
it is preferable for women trying to become pregnant, and for the
prevention of bleeding problems.?® As clinical data for Japanese pa-
tients with ovarian endometriomas treated with dydrogesterone is
limited, there is a need for efficacy and safety data in this population.
This post-marketing observational study was designed to evaluate
the efficacy and safety of dydrogesterone in Japanese women with
ovarian endometriomas in a real-world setting.

2 | METHODS

This was a post-marketing observational study conducted between
June 2016 and October 2017, at 15 sites specializing in gynecol-
ogy and obstetrics in Japan. The survey was conducted after being
reviewed and approved by the institutional review board (IRB) and

pharmaceutical affairs committee of the study site, as required. The

study was conducted in compliance with the “Ministerial Ordinance
Related to Standards for Conducting Post-Marketing Surveys and
Studies on Drugs” (Ordinance of the Ministry of Health, Labor and
Welfare No. 171 dated December 20, 2004). The ClinicalTrials.gov
identifier of the study was NCT02921763.

2.1 | Inclusion and exclusion criteria

Women aged 20 to 49 years with an endometrioma of the ovary
measuring 23 cm in the maximal diameter on transvaginal ultra-
sonography at patient enrollment, and with a menstrual cycle of
25-38 days who were ovulating and were confirmed to have nor-
mal menstruation at patient enrollment were included in the study.
All patients provided informed oral consent for participation in the
study.

Main exclusion criteria were: use of gonadotropin-releasing
hormone (GnRH) agonists within 6 months prior to patient enroll-
ment; use of hormone preparations containing progestogen and/or
estrogen as an active ingredient, OCs, testosterone derivatives, or
herbal products indicated for endometriosis within 3 months of pa-
tient enrollment; surgical treatment for endometriosis such as trans-
vaginal alcohol fixation, laparotomy, or laparoscopic surgery within
2 months before patient enrollment; pregnancy, possibly pregnancy
or breast-feeding at patient enrollment; or any patient determined by
the investigator/sub-investigator to be unsuitable for other reasons.

2.2 | Dosage and administration

Dydrogesterone (Duphaston®) was administered orally, 10 mg twice
daily (morning and evening) for 21 days/cycle (from day 5 to day 25 of
each menstrual cycle) for a total of four cycles. Thus, the total dura-
tion of the study was six cycles: 1 cycle lead-in; four cycles treatment

with dydrogesterone; and one cycle final observation period.

2.3 | Outcome measures: Efficacy

The primary efficacy outcome was the change in volume of ovarian
endometrioma from baseline to Cycle 3 and end of Cycle 5. The max-
imum diameter (D1) of an endometrioma on a section was measured,
together with the diameter orthogonal to D1 (D2). Endometriomas
were considered to be spheroid and the volume of each was cal-
culated using the following formula: [(D1 + D2) x 1/21® x 0.52. For
patients with more than one cyst, the total volume was recorded.
In addition, according to changes in ovarian endometrioma volume
from baseline to the end of Cycle 5, patients were divided into three
groups: reduced (>-15%), unchanged (+15%), and increased (>+15%)
and the number of patients in each group was counted.

Secondary outcomes were changes in the total dysmenorrhea
score, severity of dysmenorrhea pain by visual analog scale (VAS),

and serum carbohydrate antigen 125 (CA-125) levels.
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Number of registered subjects

60 subjects

Number of subjects whose CRF was collected

60 subjects

. . . Number of subject luded fi th .
Number of subjects in the safety analysis set S alg?y ;Irl acl)y S?;l Sétec s exciuded rom the) subject
59 subjects No data entered 1 subject

|
Number of subjects excluded from the .
. . . efficacy analysis set 2 subjects
Number of subjects in the efficacy analysis set Y ysl S—

Use of concomitant medication indicated | subiect
57 subjects for endometriosis subjec
Violation of entry criteria 1 subject

FIGURE 1 Patient disposition

The severity of dysmenorrhea was scored on a 4-point scale from
0 (absent) to 3 (severe: the patient was confined to bed for 21 day
and was unable to work). The use of analgesics (including over-the-
counter drugs) for the treatment of dysmenorrhea was scored on a
4-point scale from O (not used) to 3 (severe: an analgesic was used
for 23 days during the menstruation period).!! The total dysmenor-
rhea score was calculated as the sum of severity of dysmenorrhea
score, and use of analgesics score!! and was assessed at baseline and
Cycles 1 to 5 or at treatment discontinuation. A 100-point (10 cm)
VAS for dysmenorrhea was assessed at baseline and Cycles 1 to 5 or
at discontinuation.

CA-125 was measured using the standard methodology em-
ployed by each institution in everyday clinical practice at baseline
and Cycle 5 or at discontinuation. The test was performed during a

time of non-menstruation.

2.4 | Outcome measures: Safety

Safety secondary outcome measures included the incidence of ad-
verse events (AEs) and adverse drug reactions (ADRs): an AE was de-
fined as any unfavorable or unintended sign (including an abnormal
laboratory value), symptom, or disease temporally associated with
the use of a medicinal product, whether or not considered causally

related to the drug. An ADR is any adverse drug event for which

a causal relationship cannot be ruled out. The number of subjects
with AEs, frequency, and number of AEs occurring throughout the
study was summarized by System Organ Class (SOC) and Preferred
Term (PT) of the MedDRA/J. AEs were recorded by type, severity,
and incidence.

2.5 | Statistical analyses

The planned sample size of the survey was 65 subjects. Categorical
data were described by descriptive statistics including the mean,
standard deviation (SD), median and range, and proportion of the
study population. Data were analyzed statistically using Wilcoxon

signed-rank test and the non-parametric sign test.

3 | RESULTS

Patient disposition for this study is shown in Figure 1. Of 60 subjects
enrolled, 59 subjects were included in the safety analysis set, fol-
lowing exclusion of one subject where no data were entered. The
efficacy analysis set comprised 57 subjects after exclusion of two
further subjects: one for violation of entry criteria and the other for
receiving concomitant medication indicated (other than dydrogester-

one) for endometriosis. During the observation period, 15 subjects
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(25.4%) discontinued treatment. The reasons for discontinuation
were onset of an AE (n = 4; 6.8%), no return to site (n = 4; 6.8%),
inadequate efficacy (n = 3; 5.1%), no data obtained (n = 1; 1.7%),
request for treatment with other medication (n = 1; 1.7%), request
for fertility treatment (n = 1; 1.7%), and planned to undergo surgery
(n=1; 1.7%). In total, 42 women completed the study (Cycle 5).

The patient characteristics for the 57 women with endometri-
oma in the efficacy analysis set are shown in Table 1. Aimost half the
group (47.4%) were aged between 40 and 50 years, and the mean
(SD) age of the cohort was 37.2 (7.1) years; the mean (SD) menstrual
cycle length was 28.6 (2.4) days.

3.1 | Efficacy

The transition of the mean (SD) volume of ovarian chocolate cysts
(ovarian endometriomas) was 45.76 (40.70) cm® one month before
treatment, 51.97 (50.20) cm® at Cycle 3 and 60.27 (109.04) cm?®
at Cycle 5. The volume of ovarian endometriomas was reduced
in 50% (26/52), unchanged in 25% (13/52), and increased in 25%
(13/52) of women from baseline to the end of cycle 5. That is,
three-quarters of patients had either reduced or unchanged ovar-
ian endometrioma volume compared with baseline by the end of
cycle 5 (Figure 2).

After administration of dydrogesterone, the mean total dys-
menorrhea score tended to reduce over time up to Cycle 2 and
remained essentially unchanged thereafter. The mean change in
total dysmenorrhea score from baseline was statistically significant
at Cycles 1 (P = .002) and Cycles 2-5 (each P < .0001) (Figure 3).

Improvement of dysmenorrhea scores 21 level from baseline

Parameter
Age (years) Mean (SD)
Median
Range
Age range (years) >20 and <30: n (%)
>30 and <40: n (%)
2 40 and <50: n (%)
Height (cm)? Mean (SD)
Median
Range
Weight (kg)? Mean (SD)
Median
Range
Menstrual cycle length Mean (SD)
(d) Median
Range
History of allergy Yes: n (%)
No: n (%)

History of allergy to Drug
: Other

n=54.

increased by 43.9% (25/57) at Cycle 1, 48.1% (25/52) at Cycle
2, 60.0% (30/50) at Cycle 3, 57.8% (26/45) at Cycle 4, and 57.1%
(24/42) at Cycle 5. Improvement of dysmenorrhea scores 22 levels
from baseline was 22.8% (13/57) at Cycle 1 and increased to ap-
proximately 30% at Cycles 2 to 5. Study completers (n = 42) also
showed significant improvement in dysmenorrhea scores at Cycle
1 (P =.053), Cycle 2 (P = .008), and Cycles 3 to 5 (P < .0001). It
is thought that these significant reductions in the dysmenorrhea
score were caused by the fact that the severity of dysmenorrhea
(score) and the use of analgesics (score), the two components of
the dysmenorrhea score, both showed a tendency to improve over
time. On the basis of the above, it was demonstrated that dydro-
gesterone in this study improved the severity of dysmenorrhea and
the use of analgesics at the same time, thereby improving the dys-
menorrhea score.

The mean (SD) severity of dysmenorrhea pain on a VAS was
reduced from 4.33 (2.92) cm at baseline to 2.01 (2.26) cm at Cycle
5 and showed a decreasing trend throughout the study. This is re-
flected in the mean change in the severity of dysmenorrhea pain
scores (VAS) from baseline for Cycle 1 (P = .0024) and Cycles 2, 3,
4, and 5 (P < .0001 for each) (Figure 4). The percentage change of
dysmenorrhea pain (VAS) was also significantly reduced at all these
time points compared with baseline (Figure 4). Study completers
(n = 42) also achieved significant improvement in mean severity of
dysmenorrhea pain (VAS) from Cycles 2 to 5 (P < .0001), and mean
percentage change of severity of dysmenorrhea pain (VAS) at Cycle
2 (P = .0009), Cycle 3 (P = .001), Cycle 4 (P = .0002), and Cycle 5
(P=.0003).

The mean (SD) change in serum CA-125 levels from baseline to
Cycle 5 was -6.47 (97.38) U/mL and was not statistically significant

TABLE 1 Patient baseline
characteristics (efficacy analysis set;
37.2(7.1) n=57)
38.0
21-47

11 (19.3)
19 (33.3)
27 (47.4)

159.8 (5.0)
160.0
145.5-170.0

54.5(9.4)
52.2
42.0-95.0

28.6(2.4)
28.0
25-38

10 (17.5)
47 (82.5)
1(1.7)
9(15.8)
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(P = .804). Similarly, the mean (SD) percentage change of CA-125
levels was 38.00 (183.02) % and was not significant (P = .819).

3.2 | Safety

The incidence of AEs and ADRs in the study was 13.6% (8/59 sub-
jects) and 11.9% (7/59 subjects), respectively. The most common
AE was abnormal uterine bleeding (5.1%; 3/59 subjects). AEs were
mainly mild (9 events in 6 subjects) or moderate (1 event in 1 sub-
ject). One serious AE of breast cancer for which the causality was
not deniable was observed in one subject (1.7%). AEs were most
frequently observed in Cycle 3 (5 events in 5 subjects), followed by
Cycle 2 (4 events in 3 subjects) and Cycles 1 and 5 (both 1 eventin 1
subject). AEs that led to treatment interruption and discontinuation
occurred in 4/59 (6.8%) subjects: these were all single events (ab-
normal uterine bleeding and irregular menstruation, breast cancer,
constipation, and somnolence).

All AEs and ADRs resolved or improved. Abnormal changes in
laboratory test results were not observed in any of the 59 subjects

in the safety analysis set.

350
300
250
200

150
(n=13)

Mean (cm3)

100

50 (n=13)

(n=26)

0

-1 cycle 3 cycle 5 cycle

FIGURE 2 Mean (+SD) volume of ovarian endometriomas from
before treatment initiation to end of Cycle 5 (efficacy analysis

set) in three subgroups: endometriomal volume increased (---0---),
unchanged (--0--), or decreased (-e-)
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FIGURE 3 Mean change in dysmenorrhea score over time
(Wilcoxon signed-rank test (vs -1 cycle), *: P < .01, **: P < .001)
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FIGURE 4 Mean change in the severity of dysmenorrhea pain
(VAS) at each cycle (Wilcoxon signed-rank test (vs -1 cycle), *:
P<.01,*:P<.001)

4 | DISCUSSION

In this real-world observational study of endometriosis patients
with ovarian endometriomas, dydrogesterone 10 mg twice daily for
21 days (on days 5-25 of the menstrual cycle) significantly improved
total dysmenorrhea scores (severity of symptoms plus use of res-
cue analgesics) and severity of dysmenorrhea pain symptoms (VAS),
and it was well tolerated. Furthermore, three-quarters of patients
had either reduced or unchanged endometrioma volume. Serum
CA-125 levels, a well-established marker for endometriosis,?? were
slightly reduced by dydrogesterone at the end of Cycle 5, although
the difference was not statistically significant. These findings are
consistent with an early study which found that dydrogesterone
administered during the luteal phase significantly reduced pain,
but did not improve laparoscopic appearance.23 Similarly, a review
of older data also indicated that dydrogesterone alleviated pain in
many patients with endometriosis and/or dysmenorrhea.?’ Findings
from early uncontrolled studies showed that many women with en-
dometriosis became symptom-free or experienced a significant re-
duction in the occurrence and severity of symptoms when treated
with dydrogesterone.z“’28 Regression of lesions was also reported,
although the extent to which these reduced in size or disappeared
differed across the studies. The current post-marketing observa-
tional study used transvaginal ultrasonography to measure the size
of ovarian endometrioma, and thus, cannot be compared to the
early studies that investigated lesions laparoscopically, and in three-
quarters of those treated with dydrogesterone (39/52) no enlarge-
ment was demonstrated.

A recent open-label trial of Japanese patients with dysmenor-
rhea reported that dydrogesterone significantly reduced total dys-
menorrhea VAS scores and dysmenorrhea-related pain symptoms.?’
In agreement with the present study, dydrogesterone was well tol-
erated although the trial reported a higher incidence of ADRs than
this survey (31.8% versus 11.9%) and a higher incidence of the most
common AE—abnormal uterine bleeding (29.5%; versus 5.1%).%°
These findings possibly reflect differences in the methodology for

recording AEs, since in the Taniguchi study each patient recorded



Reproductive Medicine and Biology

KITAWAKI ET AL.

such events in a diary which is a more active method than used in
the current study (survey and recorded on case report forms). In ad-
dition, different dosages were employed in the two studies (10 mg/d
in the Taniguchi study vs 20 mg/d in our study) and this may explain
some AEs such as abnormal uterine bleeding, although the mecha-
nisms involved are not well understood.

This real-world observational study has a number of limitations
which need to be acknowledged. Firstly, it did not include a con-
trol group and so all conclusions about the relative effectiveness
and safety of dydrogesterone must be guarded. Comparisons with
baseline (prior to treatment) may be influenced by changes related
to time. Finally, while the number of women included in the study
seemed reasonable when it was started, for the comparison of en-
dometrioma sizes it was likely small as the standard deviations were
very large and made it difficult to identify any statistically significant
differences.

Endometriosis is a chronic and often recurrent condition, and
long-term treatment is usually required. Progestins such as dydro-
gesterone have their place today in the symptomatic management
of pain and other symptoms caused by endometriosis, especially
when long-term treatment is required.!” Dydrogesterone is prefer-
able in cases where the individual is trying to become pregnant and
to prevent bleeding problems, since it can be used cyclically, has no
androgenic side effects and ovulation is not inhibited.!’ Given the
relative paucity of data with dydrogesterone in women diagnosed
with endometriosis, our findings are useful to gynecologists since
they highlight its potential value in this clinical setting. Pain man-
agement is a key component of the care process for women with
endometriosis who may also be experiencing debilitating symp-
toms such as dysmenorrhea, abdominal discomfort, and/or dyspa-
reunia which can have a marked negative impact on their quality of
life. The drug was well tolerated, and no new safety signals were
recorded.

In conclusion, this post-marketing study in everyday clinical
practice adds to the limited data concerning the efficacy and safety
of dydrogesterone for the long-term treatment of Japanese women
with endometriosis. For the majority of those treated (75%), dy-
drogesterone prevented an increase in endometrioma size. It also
significantly improved total dysmenorrhea scores and severity of
dysmenorrhea pain, and was well tolerated. These results indicate
that it may be a suitable long-term treatment option for patients
who are symptomatic, including those who had previously under-
gone surgery.
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