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Objectives: We collected real-world data on the safety and clinical outcomes of the levonorgestrel-
releasing intrauterine system (LNG-IUS) for heavy menstrual bleeding and dysmenorrhea.

Study Design: This was a prospective, multicenter, single-cohort, open-label, post-authorization 12-month
follow-up study of Japanese patients initiating the LNG-IUS for heavy menstrual bleeding and/or dysmen-
orrhea. The primary endpoint was the safety profile based on adverse events and adverse drug reactions
(ADRs), including expulsions and abnormal bleeding, within 12 months of LNG-IUS insertion. Secondary
endpoints included changes from baseline in menstrual blood loss based on bleeding days and dysmen-
orrhea graded on a visual analog scale (VAS).

Results: Of the 595 patients included, many had underlying conditions such as adenomyosis (39.5%), uter-
ine leiomyoma (30.8%), or endometriosis (12.9%). The incidences of ADRs and serious ADRs were 59.7%
and 0.3%, respectively. Frequently reported ADRs were metrorrhagia (48.9%), procedural pain (14.1%), and
ovarian cyst (6.2%). The cumulative incidence of expulsions at 12 months was 8.7%. Risk factors for ex-
pulsion were obesity (body mass index >25 kg/m?), adenomyosis, and uterine cavity length >8 cm. The
median [interquartile range]| VAS score for dysmenorrhea improved from 46.5 [13.0-68.0] at insertion to
1.0 [0.0-13.0] at 12 months, and improvements were also observed in chronic pelvic pain and painful
defecation.

Conclusions: The LNG-IUS safely and effectively reduced dysmenorrhea, chronic pelvic pain, and painful
defecation. Risk factors for expulsion suggest that patients with underlying organic disease should be
monitored carefully when using the LNG-IUS.

Implications: The LNG-IUS is an effective treatment for secondary dysmenorrhea with organic disease,
and for the reduction of chronic pelvic pain; however, physicians should be aware of the increased risk
of expulsion in patients with organic conditions.
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1. Introduction

Heavy menstrual bleeding and dysmenorrhea are common
menstrual symptoms that can dramatically reduce quality of life
and hinder activities of daily living and work productivity [1-3].
In a large-scale Japanese survey, 74% of respondents complained of
menstrual symptoms; of these, 50% reported dysmenorrhea, and
19% reported heavy menstrual bleeding [4]. However, many pa-
tients with heavy menstrual bleeding and dysmenorrhea in Japan
are not receiving the recommended treatments [5].

The levonorgestrel-releasing intrauterine system (LNG-IUS; lev-
onorgestrel 52 mg; Mirena®, Bayer, Germany) exhibits a local in-
trauterine progestogenic effect [6], exerts a greater contraceptive
effect than oral contraceptives [7], and reduces menstrual blood
loss volume [8] and dysmenorrhea [9] to a similar extent. British
practice guidelines specify the LNG-IUS as first-line therapy for
heavy menstrual bleeding [10], and the LNG-IUS is recommended
for dysmenorrhea in both European [11] and Japanese [5] guide-
lines. Although the LNG-IUS is approved for dysmenorrhea in some
countries, no studies exist on primary dysmenorrhea [12].

Japan approved the LNG-IUS as a contraceptive in 2007 and as
treatment for heavy menstrual bleeding/dysmenorrhea in 2014. Be-
cause these label extensions were approved based on data from
non-Japanese clinical trials [13], there is limited information on
LNG-IUS use in Japanese patients for these indications. This obser-
vational study (J-MIRAI), funded by Bayer Yakuhin, aimed to con-
firm the efficacy and safety of the LNG-IUS for heavy menstrual
bleeding/dysmenorrhea by collecting real-world data in Japan. We
previously reported J-MIRAI results clarifying the effect of the LNG-
IUS on bleeding symptoms [14] and quality of life [15]. The present
paper focuses on pain outcomes and risk factors for expulsion.

2. Methods
2.1. Study design

We conducted a prospective, multicenter, single-cohort study in
83 Japanese centers between 2015 and 2019 (enrollment period:
June 2015-May 2017; ClinicalTrials.gov: NCT02475356). Patient en-
rollment was handled via fax by participating centers in which pa-
tients consented to use of the LNG-IUS. The physician at each cen-
ter assessed patient eligibility (based on a diagnosis of secondary
menorrhagia or secondary dysmenorrhea) and recorded condi-
tions including uterine leiomyoma, adenomyosis, and endometrio-
sis prior to enrollment and according to standard diagnostic cri-
teria in the Japanese guidelines [5]. The observation period was
for 12 months post-insertion, which was performed following the
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Japanese product label [16]. Patients could refuse further partici-
pation in the study at any time and without providing any reason.
We recorded discontinuations due to adverse events (AEs) and in-
sufficient effectiveness; patients were considered lost to follow-up
if they did not attend scheduled outpatient visits or contact the
hospital for 6 months.

The institutional review board at each center approved the
study, which was compliant with Japanese Good Post-marketing
Study Practice guidelines, which mandate the surveillance of phar-
maceuticals under real-world use after approval [17]. All partici-
pants provided written informed consent before study participa-
tion.

2.1.1. Participants

We included patients aged >20 years with heavy menstrual
bleeding and/or dysmenorrhea. All patients with confirmed LNG-
[IUS insertion were included in the safety analysis set, and patients
using the LNG-IUS for contraception only, or those who had pre-
viously used the LNG-IUS, were excluded from the effectiveness
analysis set.

2.1.2. Study visits

Outpatient visits occurred 1 month before insertion, on the day
of insertion, and 1, 3, 6, and 12 months post-insertion. At the first
visit, we obtained informed consent, collected patient background
data, and conducted physical and ultrasound examinations.

2.2. Study endpoints

In accordance with guidelines for post-authorization safety
studies, the primary endpoint was safety, based on AEs and ad-
verse drug reactions (ADRs, which were AEs for which a causal re-
lationship to the LNG-IUS could not be ruled out), including expul-
sions (partial and complete, diagnosed by clinical symptoms and/or
ultrasound) and abnormal bleeding (physicians’ subjective judge-
ment), within 12 months of LNG-IUS insertion. Physicians recorded
details about device insertion, including the need for cervical dila-
tors and use of anesthesia, and noted (in the clinical report form)
patient-reported pain while wearing the device. Secondary end-
points included dysmenorrhea, chronic pelvic pain, and painful
defecation graded on a visual analog scale (VAS).

2.3. Data collection

Patients recorded data on subjective symptoms in paper diaries.
Patients provided VAS scores for dysmenorrhea, chronic pelvic
pain, dyspareunia, and defecation pain before LNG-IUS insertion
and at 1, 3, 6, and 12 months post-insertion. At each time point,
patients recorded their most recent severe pain.

At each visit, the investigator recorded the data (e.g., gyneco-
logical examinations, including any imaging exams that were per-
formed at the attending physician’s discretion, such as uterine ul-
trasonography or magnetic resonance imaging; endometrial thick-
ness in adenomyosis patients; and laboratory tests) in a clinical
report form. We collected imaging data, if available, for 1 month
prior to insertion, and 3, 6, and 12 months post-insertion. Med-
ical history, concomitant diseases, and AEs were coded using the
Japanese Medical Dictionary for Regulatory Activities v22.1.

2.4. Additional analyses

Based on the safety data, we analyzed risk factors for LNG-IUS
expulsion, and because uterine leiomyoma is a risk factor for ex-
pulsion, in a post hoc analysis, we assessed leiomyoma size at base-
line and evaluated changes before and 1, 3, 6, and 12 months after
LNG-IUS insertion. Leiomyoma size was assessed by transvaginal
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| Patients enrolled n=600" |

l—' LNG-IUS insertion not confirmed n=5 |

Safety analysis set n=595 |

|—| Previous use of LNG-IUS n=2 |

Effectiveness analysis set n=593 |

Discontinued n=218
Dropouts n=66"
Adverse event n=26
Change in treatment n=25
Lack of effectiveness n=17
Other n=13
Lost to follow-up n=152

Completed 12 months of follow-up n=375%°

Fig. 1. Disposition of patients treated with the LNG-IUS in Japan from 2015 to 2019.
2Doctors at each institution confirmed that the patient met the eligibility criteria.
Patients who provided written informed consent to participate in the study were
registered at the enrollment center by fax.

bpatients may have had multiple reasons for dropping out.

Includes 29 cases of expulsion with successful re-insertion.

4250 patient diaries were collected (250/595; 42.0%), 249 of which had full data
for bleeding days, 170 of which had full data for the visual analog scale, and 72 of
which had full data for the Menstrual Distress Questionnaire.

LNG-IUS, levonorgestrel-releasing intrauterine system.

ultrasonography in most facilities, with magnetic resonance imag-
ing used at a few centers. The assessment was performed by the
attending physician or a technician, depending on the policies of
each participating center. The change from baseline of the maxi-
mum uterine leiomyoma size after 12 months was aggregated. The
cut-off value for change in uterine leiomyoma size was set to 20%
for clinical reasons.

2.5. Statistical analysis

The target number of patients was 600 for a 95% probability to
detect at least one major ADR (e.g., pelvic inflammatory disease)
with an incidence of 0.5%. The safety analysis set included all en-
rolled patients with confirmed LNG-IUS insertion. The effectiveness
analysis set included patients in the safety analysis set who used
the LNG-IUS for the first time for treatment of heavy menstrual
bleeding/dysmenorrhea.

We calculated frequencies for categorical variables, and sum-
mary statistics (mean, standard deviation, range, median, and quar-
tiles [Q]) for continuous variables. When applicable, we described
the absolute value and the amount of change from baseline for
continuous variables. We also conducted subgroup analyses (by
purpose of LNG-IUS use and underlying condition) where neces-
sary. Additional details are provided in the Supplementary Meth-
ods. We conducted the statistical analyses using SAS v9.4 (Win-
dows version, SAS Institute Inc., Cary, NC, USA).

3. Results
3.1. Patients

Of the 600 patients included, 595 patients met the safety anal-
ysis set criteria (Fig. 1); we excluded five patients whose clinical
report forms confirming LNG-IUS insertion were unavailable. Two
patients who had previously used LNG-IUS were excluded from the
effectiveness analysis set (n=593). A total of 375 patients com-
pleted the study; the most common reason for discontinuation was
loss to follow-up (152 patients). In total, 66 patients dropped out
of the study for documented reasons; mainly, AEs, switching treat-
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Table 1

Baseline demographics of patients in Japan receiving the LNG-IUS for treatment
of heavy menstrual bleeding and/or dysmenorrhea between 2015 and 2019 (n =
595)

Age, years (median [Q1-Q3]) (n = 593)
BMI, kg/m? (median [Q1-Q3]) (n = 503)
Childbirth history?

42.0 (38.0-45.0)
21.2 (19.6-23.7)

Nullipara 30 (5.0)
Vaginal delivery 405 (68.1)
Caesarean section 89 (15.0)
Uterine cavity length, cm (median [Q1-Q3]) (n = 558) 7.3 (7.0-8.0)
Main indication for use of LNG-IUS?
Heavy menstrual bleeding 469 (78.8)
Primary heavy menstrual bleeding 133 (28.4)
Secondary heavy menstrual bleeding” 336 (71.6)
Dysmenorrhea 377 (634)
Primary dysmenorrhea 118 (31.3)
Secondary dysmenorrhea® 259 (68.7)
History of gynecological surgery?
None 406 (68.2)
Endometriosis 46 (24.7)
Uterine leiomyoma 37 (19.9)
Adenomyosis 6 (3.2)
Other 114 (61.3)
History of medication in the year prior to enrollment?
None 328 (55.1)
Combined estrogen progestin agent (CHC) 107 (40.4)
Progestin-only agent 51 (19.5)
GnRH agonist 52 (19.6)
Estrogen-only agent 4 (1.5)
Danazol 1(0.3)
Other 90 (34.0)

Data are n (%) unless otherwise indicated.
BMI, body mass index; CHC, combined hormonal contraceptive; GnRH,
gonadotropin-releasing hormone; LNG-IUS, levonorgestrel-releasing intrauterine
system; Q, quartile.

2 Multiple selections are possible.

b Includes adenomyosis, uterine leiomyoma, and endometriosis.

ments, lack of effectiveness, and “other” in 26, 25, 17, and 13 pa-
tients, respectively (Supplementary Table 1).

The median age was 42.0 years and median body mass index
(BMI) was 21.2 kg/m? (Table 1). Within the safety analysis set,
235/595 (39.5%), 183/595 (30.8%), and 77/595 (12.9%) patients had
adenomyosis, uterine leiomyomas, or endometriosis as underlying
conditions, respectively (Supplementary Table 2). The LNG-IUS was
indicated for secondary heavy menstrual bleeding (i.e., menorrha-
gia due to adenomyosis, uterine leiomyomas, endometriosis, or en-
dometrial hyperplasia) in 336/469 (71.6%) and primary heavy men-
strual bleeding in 133/469 (28.4%) patients. In 259/377 (68.7%) and
118/377 (31.3%) patients, LNG-IUS indications were secondary and
primary dysmenorrhea, respectively. Among patients in our study
with moderate or severe chronic pelvic pain prior to insertion of
the LNG-IUS, 10/49 (20.4%) were diagnosed with endometriosis,
whereas 7/21 (33.3%) with moderate or severe defecation pain had
endometriosis.

3.2. Safety

The incidence of AEs was 63.2% (376 patients), and that of seri-
ous AEs was 0.5% (three patients, four events), including one event
each of uterine leiomyoma, pelvic inflammatory disease, and ovar-
ian cyst and ruptured ovarian cyst, which occurred in the same
patient. The investigator judged the uterine leiomyoma to be unre-
lated to the LNG-IUS and the patient continued to use the device.
The patient with pelvic inflammatory disease experienced pelvic
inflammation approximately 12 weeks after insertion and was hos-
pitalized and given antibiotics. Symptoms improved 1 week after
onset, but the LNG-IUS was discontinued due to other AEs (non-
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Risk factors for LNG-IUS expulsion among patients in Japan treated with the LNG-IUS for heavy menstrual bleeding and/or dys-

menorrhea between 2015 and 2019

Univariate analysis

Multivariate analysis adjusted

Multivariate analysis stepwise

Clinical features OR (95% CI)

OR (95% CI)

OR (95% CI)

Expulsion

BMI: >25 | <25 kg/m? 3.25 (1.71-6.19)
Adenomyosis: yes | no 2.23 (1.26-3.92)
Uterine cavity length: >8 / <8 cm  3.08 (1.71-5.55)
Uterine leiomyoma: yes | no 2.09 (1.19-3.68)
Age: >41 | <41 years 1.86 (1.00-3.46)

2.43 (1.20-4.89) 2.74 (1.38-5.46)
2.34 (1.19-4.59) 2.34 (1.22-4.51)
3.08 (1.54-6.16) 3.44 (1.77-6.70)
1.32 (0.64-2.69)
1.93 (0.89-4.16)

Multivariate analysis using logistic regression model was adjusted by BMI, presence of adenomyosis, uterine cavity length, pres-
ence of uterine leiomyomas, and age. BMI, presence of adenomyosis, and uterine cavity length were significant by a stepwise

method with a significance level of 5%.

BMI, body mass index; CI, confidence interval; LNG-IUS, levonorgestrel-releasing intrauterine system; OR, odds ratio.

serious irregular uterine bleeding and pain). The patient with the
ovarian cyst had the cyst before device insertion, but enlargement
of the cyst was observed approximately 4 weeks post-insertion.
The patient experienced severe abdominal pain approximately 5
months later and discontinued use as she elected to undergo a to-
tal hysterectomy.

The incidence of ADRs was 59.7% (355 patients) (Supplementary
Table 3). Frequently reported ADRs were metrorrhagia 48.9%, pro-
cedural pain 14.1%, ovarian cyst 6.2%, pain 4.2%, lower abdominal
pain 3.0%, and abdominal pain 2.7%. The incidence of serious ADRs
was 0.3% (two patients, three events), which included the above-
mentioned serious AEs of pelvic inflammatory disease, ovarian cyst
and ruptured ovarian cyst, judged as related to the LNG-IUS.

3.2.1. Evaluation of LNG-IUS insertion and pain

A total of 71.1% of devices were inserted without additional pro-
cedures such as anesthesia or cervical dilators. Cervical dilators
were needed in 23.7% of patients, and use of local anesthesia was
documented in 0.7%. Investigators rated the insertion as “easy” in
94.8% of patients. Pain at insertion was reported in 20.3% of pa-
tients, some cases of which included abdominal pain or pain not
related to the insertion procedure itself.

3.3. Clinical outcomes

Dysmenorrhea for all patients with available VAS data at 12
months (n=117) was reduced at 12 months (median [Q1-Q3] VAS
score 1.0 [0.0-13.0]; Wilcoxon test, p < 0.0001) from 1 month
post-insertion of the LNG-IUS compared with baseline (median
VAS score 46.5 [13.0-68.0]) (Fig. 2A, Supplementary Table 4).
Dysmenorrhea was also reduced in patients with primary heavy
menstrual bleeding, primary dysmenorrhea, endometriosis, uterine
leiomyoma, and adenomyosis from 1 month post-insertion of the
LNG-IUS compared with baseline (Fig. 2B, Supplementary Table 4).
Among patients with severe chronic pelvic pain before insertion
(VAS score 70-100), a reduction in pain was observed (Fig. 3A),
from a median VAS score of 75.5 (73.0-78.0) before insertion to 3.0
(0.0-14.0) at 12 months post-insertion. The median chronic pelvic
pain VAS score of patients with endometriosis decreased from 19.5
(0.5-65.5) before insertion to 5.0 (0.0-14.0) at 12 months. Patients
with defecation pain presented decreases in defecation pain at 1, 3,
6, and 12 months post-insertion (Fig. 3B, Supplementary Table 5).
Patients with dyspareunia also presented decreases in dyspareunia
at 1, 3, and 12 months post-insertion (Supplementary Table 5).

3.4. Additional analyses

3.4.1. Expulsion risk

The univariate and multivariate analyses examining risk factors
for LNG-IUS expulsion are shown in Table 2. The cumulative in-
cidence of expulsions at 12 months after insertion was 8.7%. Risk
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factors for expulsion were BMI >25 kg/m? (odds ratio [OR]: 2.43),
adenomyosis (OR: 2.34), and uterine cavity length >8 cm (OR:
3.08).

3.4.2. Leiomyoma diameter and ultrasonography findings

Changes in largest leiomyoma diameter at 12 months are shown
in Supplementary Table 6. The largest mean (standard deviation)
diameter of ovarian cyst changed from 2.9 + 1.6 cm (n = 35) be-
fore insertion to 3.3 + 1.6 cm (n = 12) at 12 months post-insertion.
Mean (standard deviation) endometrial thickness of adenomyosis
was 7.7 + 6.8 mm before insertion (n = 152) and 3.3 + 2.2 mm
(n = 61) at 12 months post-insertion.

4. Discussion

To our knowledge, this is the first large-scale, observational
study reporting safety and clinical outcomes of the LNG-IUS for
real-world treatment of heavy menstrual bleeding and dysmenor-
rhea in Japan. The safety data and clinical outcomes were consis-
tent with those previously reported [18-20].

A previous study of a similar LNG-IUS device reported a 1-year
cumulative expulsion rate of only 2.9% [21]; other research has
found higher rates: 4.9% (after 6 cycles) [20], and 6.3% (after
1 year) [22]. Furthermore, a Korean study reported an overall
1-year cumulative expulsion rate of 7.9% (similar to that of our
study, 8.7%), and the rate was significantly higher in patients with
underlying disease such as uterine leiomyoma (14.5%) [23]. The
differences in expulsion rates among studies is likely related to the
characteristics of the study populations; studies in which patients
use the LNG-IUS purely for contraceptive purposes are likely to
report lower expulsion rates because they may exclude patients
with underlying organic disease such as adenomyosis and uterine
leiomyoma.

Obesity, dysmenorrhea, heavy menstrual bleeding, adeno-
myosis, and uterine leiomyoma are associated with higher risk
of expulsion [23-26]. In this study, we used a BMI cut-off of 25
kg/m2, which is classified as obese in Japan [27]. Differences in
body composition between East Asians and other races have been
found on a population level, as Asians typically have a higher body
fat percentage than Caucasians with the same BMI [28]. Therefore,
we consider the threshold of obesity in our study to be appro-
priate with respect to comparing expulsion risk with studies con-
ducted in Western countries with a higher cut-off. A study con-
ducted in the US found that the 36-month expulsion rate was
higher in women with a BMI >30 kg/m? compared with non-obese
women (hazard ratio=1.27, 95% confidence interval 1.02-1.60) [22].
Our data were consistent with this finding, showing that Japanese
women with a BMI >25 kg/m?2 face higher risk of expulsion than
non-obese women. Although an association of increased uterine
cavity length with increased risk of LNG-IUS expulsion was re-
ported among patients with abnormal uterine bleeding [29], this
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Fig. 2. Change in visual analog scale score (latest menstrual pain) experienced by patients with heavy menstrual bleeding and/or dysmenorrhea during 12-month treatment
with the levonorgestrel-releasing intrauterine system in Japan between 2015 and 2019 (A) according to the indication for the levonorgestrel-releasing intrauterine system,

and (B) by the underlying disease.

association was not confirmed in patients using an intrauterine de-
vice or the LNG-IUS for contraception [30]. Some guidelines recom-
mend that only patients with a uterine depth of 6-10 cm should
be considered appropriate candidates for intrauterine devices [31].
In our study, we found a higher risk of expulsion for uterine length
>8 cm; however, it should be noted that the uterine cavity may
have been larger in patients with adenomyosis or uterine leiomy-
omas. A previous study of adenomyosis patients reported that uter-
ine size was large in the treatment discontinuation group including
expulsion [32]. Taken together, these results suggest that uterine
cavity length is a useful index for patients with heavy menstrual
bleeding and dysmenorrhea at higher expulsion risk. Furthermore,
patients at high risk of expulsion should be counseled about the
risks prior to insertion, and be carefully monitored at follow-up
visits.
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Patients in this real-world study showed improvements in men-
strual, defecation, and chronic pelvic pain, as well as dyspareunia,
suggesting a wide range of pain-improvement effects. Dyspareunia
and defecation pain are characteristic symptoms of endometriosis,
and a recent systematic review revealed that nearly 50% of pa-
tients with chronic pelvic pain have endometriosis [33]. Patients
with defecation pain have lower quality of life [34]; however, re-
ports of the effects of the LNG-IUS on defecation pain are scarce.

Study limitations include the lack of control group, high risk
of selection bias, high rate of loss to follow-up, and low response
rates for certain items. Nevertheless, we did not observe any un-
expected safety issues in the real-world use of the LNG-IUS in
Japanese patients with heavy menstrual bleeding and dysmenor-
rhea. The strengths of our study included the large sample size,
prospective design, and the similar workup for all patients. Our re-
sults clearly demonstrate the safety and effectiveness of the LNG-
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Fig. 3. Change in visual analog scale score experienced by patients with heavy menstrual bleeding and/or dysmenorrhea during 12-month treatment with the levonorgestrel-
releasing intrauterine system in Japan between 2015 and 2019 by (A) patients who reported chronic pelvic pain, and (B) patients who reported painful defecation. Patients

are grouped by baseline pain scores (before device insertion).
Data are shown as median with interquartile range.
*p < 0.05, ***p < 0.001; Wilcoxon test, vs before insertion.

IUS for heavy menstrual bleeding and dysmenorrhea, particularly
primary dysmenorrhea.
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