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Abstract

Aim: Adenomyosis patients treated with dienogest are considered to be at higher risk of uterine bleeding;
however, the mechanisms which cause severe uterine bleeding in those patients are unknown. This study aims
to investigate the risk factors of uterine bleeding among adenomyosis patients treated with dienogest.
Material and Methods: Clinical data of 51 adenomyosis patients treated with dienogest were retrospectively
collected from their medical records. The impact of potential risk factors (age, sagittal square area of the uterus
before treatment, and estradiol at the third month of treatment) and confounders (hemoglobin before treat-
ment and prior medical treatments) on the time to treatment discontinuation due to uterine bleeding was
assessed using log–rank tests and a Cox proportional hazard model.
Results: Age (<38 years, P = 0.004), hemoglobin before treatment (<12 g/dL, P = 0.047), and estradiol at the
third month of treatment (�60 pg/mL, P = 0.027) had statistically significant effects on the time to treatment
discontinuation due to uterine bleeding. Age was still statistically significant after controlling for hemoglobin
(P = 0.023).
Conclusion: Adenomyosis patients treated with dienogest are at higher risk of treatment discontinuation due
to uterine bleeding, especially when they are of younger age, have anemia before treatment, and/or have
mildly suppressed or unsuppressed estradiol after they started dienogest treatment. Clinicians should pay
special attention when they prescribe dienogest for such patients.
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Introduction

Endometriosis is a chronic condition in reproductive-
aged women, defined by the presence of endometrial-
like tissue outside the uterus cavity. It causes a variety
of symptoms, including severe dysmenorrhea, deep
dyspareunia, chronic pelvic pain, ovulation pain, bowel
or bladder symptoms, and infertility.1 It affects
approximately 6–10% of women of reproductive age
and adversely impacts their quality of life.2 Surgical

therapy, gonadotropin releasing hormone (Gn-RH)
agonist, oral contraceptives and progestogens are the
major therapies to treat or alleviate this condition.
However, none of these therapies are considered to be
a definite cure because of the high recurrence rate
and/or their adverse effects.3

Dienogest (Vissane, Bayer Schering Pharma, Berlin-
Wedding, Germany; Dinagest, Mochida Pharma-
ceutical Co., Ltd., Tokyo, Japan) is a synthetic oral
progestogen with the pharmacological properties of
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19-norprogestone and 17a-hydroxyprogesterone deri-
vatives.4 It has strong progestational effects and moder-
ate antigonadotrophic effects, but no androgenic
activity.5 Studies which have investigated the efficacy
and tolerability of this drug indicated that dienogest
had therapeutic effects on endometriosis equivalent
to Gn-RH agonists, while dienogest were less associa-
ted with hypoestrogenic symptoms, such as hot flush
and decreased bone mineral density.6–8 Dienogest is
approved for the treatment of endometriosis in the
European Union, Japan and Australia.

Uterine bleeding is a relatively common symp-
tom experienced by women who are treated with
dienogest. Usually the length and intensity of uterine
bleeding decrease as the treatment continues. Most
women tolerate this symptom well and discontinuation
of the treatment due to uterine bleeding is relatively
rare.9 However, massive or prolonged uterine bleeding
could cause severe anemia. In January 2009, an amend-
ment of the warnings and precautions for dienogest
(Dinagest) use was issued in Japan, corresponding to
reports of serious uterine bleeding among patients with
adenomyosis and leiomyoma who were treated with
dienogest. Serious uterine bleeding is also mentioned
in the special warnings and precautions for use in
dienogest (Vissane’s Summary of Product Characteristics).
Women with adenomyosis or uterine leiomyoma are
more likely to have serious uterine bleeding.

One study investigated the hormonal and histologi-
cal features of irregular genital bleeding among
endometriosis patients during dienogest treatment.
This study concluded that the irregular genital bleeding
during dienogest treatment was originated from break-
through bleeding from the pseudodecidua which was
developed by a direct progestational effect of dienogest.
The authors also indicated that none of the serum
hormonal changes (estradiol, progesterone, follicle-
stimulating hormone, or luteinizing hormone) were
correlated with the occurrence of irregular genital
bleeding.10 However, the study targeted irregular
genital bleeding commonly experienced by endo-
metriosis patients during dienogest treatment, and it is
not known whether these findings apply to serious
uterine bleeding in adenomyosis patients. To our
knowledge, little is known about the mechanism that
causes serious uterine bleeding in adenomyosis patients
treated with dienogest.

In general, enlarged uterus with adenomyosis lesions
and resulting increased endometrium volume are con-
sidered to be one of the causes of increase in the amount
of menstrual bleeding in adenomyosis patients.11 It is

also well known that mild to moderately suppressed
estradiol in patients treated with Gn-RH agonist
increases the incidence of irregular genital bleeding
compared to highly suppressed estradiol.12 Therefore,
we hypothesized that uterine size and estradiol level are
related to the incidence of uterine bleeding among
adenomyosis patients. We also hypothesized that age
affects estradiol level during dienogest treatment and is
related to the occurrence of uterine bleeding. Based on
those hypotheses, we invested the factors that affect
uterine bleeding during dienogest treatment.

The objective of the present study was to determine
the risk factors of treatment discontinuation due to
uterine bleeding among patients with adenomyosis
who are treated with dienogest. By identifying the high-
risk group and avoiding dienogest treatment to those
patients, clinicians may be able to decrease the incidence
of treatment discontinuation due to uterine bleeding.

Material and Methods
Patients

Patients with adenomyosis who began dienogest treat-
ment between March 2008 and September 2009 at the
Department of Obstetrics and Gynecology, The Jikei
University Hospital and its associate institution were
enrolled in the study. The patients were administered
dienogest at a dose of 2 mg/day. Adenomyosis was
confirmed by diagnostic imaging, such as ultrasound
and magnetic resonance imaging (MRI). Data regard-
ing of patients’ demographics, disease characteristics,
clinical courses, and laboratory and diagnostic imag-
ing results were retrospectively obtained from their
medical records.

Statistical analyses

Statistical analyses were performed using SAS 9.3 (SAS
Institute Inc., Cary, NC, USA). We focused on treat-
ment discontinuation due to uterine bleeding and used
it as the primary endpoint. Patients who discontinued
the treatment due to adverse effects other than uterine
bleeding or non-medical reasons, and patients who
were lost follow-up were treated as censored cases.
Age, sagittal square area of the uterus before treatment
and estradiol at the third month of treatment were
selected as potential risk factors. Prior medical treat-
ments and hemoglobin before treatment were selected
as potential confounders. Univariate analyses were per-
formed to assess the effect of those factors on the time
to treatment discontinuation due to uterine bleeding
using log–rank tests. A Cox proportional hazard model
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was also used to calculate the odds ratios of those risk
factors controlling for the confounders. Only the risk
factors and confounders which were identified to be
statistically significant in univariate analyses were put
into the final Cox proportional hazard model. P-values
were considered to be statistically significant at a level
of 0.05.

Results
Patient demographics and disease characteristics

Fifty-one patients were enrolled in the study. Their
demographics and disease characteristics are summa-
rized in Table 1. The average age was 41.9 � 5.9 years.
Twenty-seven (52.9%) of the patients were nulliparous.
The average body mass index (BMI) was 21.4 � 3.3 kg/
m2. The majority of patients had prior medical treat-
ments before starting dienogest. Thirty-one (60.8%) of
the 51 patients had used Gn-RH agonist prior to
dienogest treatment, and 16 started dienogest just after
Gn-RH agonist treatment. Seventeen patients (33.3%)
had nodule-like adenomyosis and two patients (3.9%)
had myoma uteri in addition to adenomyosis.

Clinical courses

The patients’ clinical courses are shown in Table 2. The
average duration of treatment was 18.4 � 10.2 months.
Thirty-six (70.6%) of the 51 patients continued the treat-
ment for more than 12 months, and five patients (9.8%)
discontinued the treatment before the third month of
treatment. Eleven (21.6%) patients discontinued the

treatment due to adverse effects. The majority (8 of 11)
of those adverse effects were uterine bleeding.

There were eight patients who discontinued the
treatment due to uterine bleeding. Four of those
patients required hysterectomy after they discontinued
the dienogest treatment because of uncontrolled symp-
toms of adenomyosis, prolonged bleeding, and/or
severe anemia. One patient had other surgical therapy
(laparoscopic cystectomy) after quitting the treatment.
Four patients were given Gn-RH agonist before they
had a surgical therapy or restarted dienogest. None of
those patients required blood transfusion. The charac-
teristics and clinical courses of the four patients who
had hysterectomy are summarized in Table 3.

Risk factors analyses

The results of the univariate analyses of potential risk
factors and confounders are summarized in Table 4.
Younger age (<38 years) had a statistically significant
impact on the time to treatment discontinuation due to
uterine bleeding (Fig. 1, P = 0.004). The patients with
sagittal square area of uterus more than or equal to
48 cm2 were more likely to discontinue the treatment
due to uterine bleeding; however, the comparison was
not statistically significant (Fig. 2, P = 0.182). Only

Table 1 Patient demographics and disease characteris-
tics of the study population at baseline

Parameter n = 51

Age (years, mean � SD) 41.9 � 5.9
Nulliparous (n [%]) 27 (52.9)
Height (cm, mean � SD) 159.9 � 5.8
Weight (kg, mean � SD) 54.7 � 7.8
Body mass index (kg/m2, mean � SD) 21.4 � 3.3
Prior medical treatment

Ever used Gn-RH agonist (n [%]) 31 (60.8)
Sequential use from Gn-RH agonist

(n [%])
16 (31.4)

Ever used oral contraceptives (n [%]) 12 (23.5)
Nodule-like adenomyosis (n [%]) 17 (33.3)
Myoma uteri (n [%]) 2 (3.9)
CA125 (U/mL, mean � SD) 63.2 � 109.1
Hemoglobin (g/dL, mean � SD) 12.7 � 1.4
Estradiol (pg/mL, mean � SD) 61.1 � 52.8
Sagittal square area of uterus

(cm2, mean � SD)
37.0 � 18.3

Table 2 Clinical courses of the adenomyosis patients
treated with dienogest

Parameter n = 51

Duration of treatment
(months, mean � SD)

18.4 � 10.2

<3 months (n [%]) 5 (9.8)
>12 months (n [%]) 36 (70.6)

Treatment discontinuation due to adverse
effects (n [%])

11 (21.6)

Uterine bleeding (n [%]) 8 (15.7)
Psychological disorder (n [%]) 2 (3.9)
Other medical reason (n [%]) 1 (2.0)

Table 3 Characteristics and clinical courses of patients
who had hysterectomy

Age
(years)

Duration of
treatment
(months)

Sagittal
square
area of
uterus†
(cm2)

Hb‡
(g/dL)

E2§
(pg/mL)

1 39 3 5 986 11.3 300
2 38 15 3 483 14.8 43
3 37 2 2 054 12.7 N/A
4 34 9 10 500 11.6 89

†Sagittal square area of uterus before treatment; ‡Hemoglobin
before treatment; §Estradiol at the third month of treatment.

Dienogest, adenomyosis and bleeding
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hemoglobin before treatment (<12 g/dL) was statisti-
cally significant among potential confounders (Fig. 3,
P = 0.047). The hazard ratio for age (<38 years) was 5.08
(95% CI: 1.25–20.57) and statistically significant after
controlling for hemoglobin before treatment (<12 g/
dL). (Table 5)

Only patients who continued the treatment for more
than or equal to three months were included in the
analysis of estradiol at the third month of treatment.
Estradiol at the third month of treatment (�60 pg/mL)
had statistically significant impact on the time to treat-
ment discontinuation after three months of treatment
among those patients (Fig. 4, P = 0.027).

Discussion

As we stated in the introduction, there is no definite
treatment for endometriosis.3 Gn-RH agonist is not
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Figure 1 Treatment continuation by age (log–rank test).

100

75

50

25

0

T
re

a
tm

e
n
t 

c
o
n
ti
n
u
a
ti
o
n
 (

%
)

0 5 10 15 20
Months from initial dienogest

Log-Rank Test: 0.182

3025 35

48 cm2 <=

48 cm2 >

Figure 2 Treatment continuation by sagittal square area
of uterus before treatment (log–rank test).
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Figure 3 Treatment continuation by hemoglobin before
treatment (log–rank test).
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Figure 4 Treatment continuation by estradiol at the third
month of treatment (log–rank test).

Table 4 Univariate analyses of potential risk factors and
confounders of treatment discontinuation due to
uterine bleeding among adenomyosis patients treated
with dienogest

P-value
(log–rank
test)

Potential risk factors
Age (<38 years) 0.004
Sagittal square area of uterus before

treatment (�48 cm2)
0.182

Estradiol at 3rd month of treatment
(�60 pg/mL)

0.027

Potential confounders
Ever used Gn-RH agonist 0.414
Sequential use from Gn-RH agonist 0.777
Ever used oral contraceptives 0.888
Hemoglobin before treatment (<12 g/dL) 0.047

Table 5 Hazard ratio for age controlling for hemoglobin
before treatment

Risk factor Hazard ratio
(95% CI)

P-value

Age (<38 years) 5.08 (1.25–20.57) 0.023
Hemoglobin before

treatment (<12 g/dL)
3.31 (0.78–13.98) 0.103
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suitable for long-term use because of its adverse effects,
such as bone mineral loss. When the high recurrence
rate of endometriosis after the discontinuation of
medical treatment is considered, a drug which can be
used for in the long term until menopause occurs
is strongly needed, and in terms of long-term use,
several studies have indicated that dienogest is very
promising.13–15 However, dienogest has uterine bleed-
ing as its major adverse effect, and patients with
adenomyosis are considered to be at higher risk. For
the safe use of dienogest, we thought that it was
very important to understand the characteristics of
adenomyosis patients who are more likely to experi-
ence severe uterine bleeding and subsequently estab-
lish contraindication criteria for dienogest use in
adenomyosis patients.

The present study indicated that a considerable
number of patients with adenomyosis treated with
dienogest discontinued the treatment due to uterine
bleeding. Unfortunately, four of those patients required
hysterectomy due to uncontrolled adenomyosis symp-
toms, prolonged bleeding, and/or resulting anemia.
Contrary to our finding, other studies which investi-
gated the efficacy and safety of dienogest showed rela-
tively low incidences of treatment discontinuation.7,8

This may be because those studies were not limited to
adenomyosis patients, and hence, did not represent the
specific risk of uterine bleeding among patients with
adenomyosis. This study showed how often treatment
discontinuation due to uterine bleeding could occur in
adenomyosis patients.

The present study identified several risk factors of
treatment discontinuation due to uterine bleeding
among adenomyosis patients; age <38 years was a
statistically significant risk factor, even after controll-
ing for hemoglobin before treatment. Estradiol
�60 pg/mL at the third month of treatment was a risk
factor of treatment discontinuation due to uterine
bleeding after three months of treatment. Although
sagittal square area of the uterus before treatment
was not statistically significantly related to the time to
treatment discontinuation due to uterine bleeding, a
larger sample size may enable to detect the statistical
significance.

Recently, several studies have indicated that Gn-RH
agonist treatment followed by dienogest treatment, the
so-called sequential method, may decrease the inci-
dence of uterine bleeding during dienogest treatment.16

Although our study did not find any significance in the
treatment prior to dienogest, a well-designed study
focusing on this relatively new method is sought to

assess its effect to decrease the incidence and severity
of uterine bleeding.

This study has a limitation: the primary endpoint
was treatment discontinuation due to uterine bleeding.
However, whether or not to discontinue treatment is a
comprehensive decision and may not necessarily
reflect the definite severity of uterine bleeding. For
example, our study did not assess either the severity of
endometriosis or the treatment effect of dienogest in
each patient, which could be major factors taken into
consideration by patients and clinicians.

In spite of the limitation, the present study has one of
the biggest sample sizes of adenomyosis patients
treated with dienogest. The present study indicated
that clinicians should pay special attention when they
prescribe dienogest for patients with adenomyosis,
especially when those patients are of younger age, have
anemia before treatment, and/or have mildly sup-
pressed or unsuppressed estradiol after they start
dienogest treatment to avoid unsuccessful treatment
due to uterine bleeding.
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