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A B S T R A C T

Objective: To investigate the efficacy and safety of oral dienogest 2 mg compared with placebo in the

treatment of endometriosis-associated pelvic pain (EAPP).

Study design: This was a 12-week, randomized, double-blind, placebo-controlled, multicenter (n = 33)

study in Germany, Italy, and Ukraine of 198 women aged 18–45 years with laparoscopically confirmed

endometriosis and EAPP score �30 mm on a visual analog scale (VAS). Dienogest 2 mg or placebo was

administered orally once daily. The primary efficacy variable was absolute change in EAPP from baseline

to Week 12, as determined by the target variables of change in VAS score and change in intake of

supportive analgesic medication (ibuprofen) for pelvic pain.

Results: Mean reductions in VAS score between baseline and Week 12 in the full analysis set were

27.4 mm and 15.1 mm in the dienogest and placebo groups, respectively—a significant score difference

of 12.3 mm in favor of dienogest (P < 0.0001). Changes in intake of supportive analgesic medication were

modest in both groups. The primary efficacy measure of absolute change in EAPP demonstrated the

superiority of dienogest over placebo. Dienogest was generally well tolerated and few adverse events

were associated with therapy.

Conclusions: Dienogest at a dose of 2 mg daily for 12 weeks was significantly more effective than placebo

for reducing EAPP.

� 2010 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Endometriosis is a common condition in women of reproduc-
tive age, associated with recurrent episodes of pain, dysmenorrhea,
and dyspareunia [1–3]. Approved treatments for the symptoms of
endometriosis include hormonal therapies such as gonadotropin-
releasing hormone (GnRH) agonists, androgens (i.e., danazol), and
progestins [4,5]. These therapies are, however, frequently associ-
ated with sub-optimal efficacy and tolerability that may impact on
quality of life and treatment adherence [3,6]. GnRH agonists in the
absence of ‘‘add-back’’ therapy are associated with symptoms of
estrogen deprivation and with bone demineralization that limits
therapy to 6 months, while danazol may cause undesirable
androgenic effects and adverse lipid changes [1,4,5]. Progestins are
regaining popularity because of their long-term efficacy in pain
control, although certain progestins are associated with andro-
genic effects and weight gain [1,7].
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Dienogest is a selective progestin that combines the pharma-
cologic properties of 19-norprogestins and progesterone deriva-
tives, offering potent progestogenic effects without androgenic,
mineralocorticoid, or glucocorticoid activity [8,9]. Previous trials
demonstrated that dienogest provides effective reductions in
endometriosis-associated pelvic pain (EAPP) and laparoscopic
measures of pathology [10–16]. A dose-range study indicated that
2 mg/day is the optimal dose for dienogest in the treatment of
endometriosis [11]. Recently, dienogest 2 mg daily demonstrated
equivalent efficacy to the GnRH agonists, buserelin acetate and
leuprolide acetate, for relieving the pain of endometriosis in two
24-week, randomized studies [12,13]. Based on the consistent
efficacy and safety profile demonstrated in clinical trials,
dienogest offers potential in the long-term treatment of endome-
triosis.

A placebo effect is well documented in studies of pain control
[17]. For example, Koninckx et al. [18] reported a 30% reduction in
pain severity associated with placebo even in women with deep
endometriosis. Novel treatments for the symptoms of endometri-
osis should therefore demonstrate superiority relative to placebo
to verify their efficacy. The current study is the first placebo-
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controlled investigation of dienogest 2 mg daily in the treatment of
endometriosis.

2. Materials and methods

2.1. Study design

This international, randomized, double-blind, placebo-con-
trolled study investigated the efficacy and safety of dienogest
2 mg once daily orally in the treatment of women with
endometriosis and EAPP. The study was conducted at 33 centers
in Germany (n = 19), Italy (n = 8), and Ukraine (n = 6). The study
protocol was approved by local independent ethics committees
and all participants provided written informed consent. The study
was conducted in accordance with the amended version of the
Declaration of Helsinki and complied with Good Clinical Practice.

2.2. Patients

Women aged 18–45 years, between menarche and menopause
and in good general health, with or without infertility, were eligible
for study inclusion. Inclusion criteria included histologically proven
endometriosis (stages I–IV, using revised American Society of
Reproductive Medicine [r-ASRM] scoring) [19], determined at
diagnostic laparoscopy within 12 months of study baseline. Patients
were required at screening and baseline to have an EAPP score
�30 mm on a visual analog scale (VAS; 0 mm represents absence of
pain and 100 mm indicates unbearable pain).

Exclusion criteria included amenorrhea of three or more
months, a primary need for surgical treatment of endometriosis,
previous use of hormonal agents within 1–6 months of screening
(dependent on the class of agent) or abnormal findings at
gynecological examination other than endometriosis.

2.3. Study medication

After screening, patients were observed for a 4-week treat-
ment-free period until the baseline visit, when they were assigned
in 1:1 ratio to receive a single daily tablet of dienogest 2 mg or
placebo. Assignment of patients to a treatment group was by
means of a blocked randomization list generated by a Central
Randomization Service.

Treatment started on Day 2 of the first menstruation after the
baseline visit. Dienogest or placebo tablets were subsequently
taken at the same time every day for 12 weeks. To preserve
blinding, the two treatments were indistinguishable in appear-
ance. Each center had both dienogest and placebo tablets pre-
coded. Treatment compliance was monitored by tablet counts and
patient diaries. Patients were offered supportive analgesic
medication in the form of self-administered ibuprofen tablets
up to 1200 mg/day. Patient diaries were used to record intake.

2.4. Efficacy variables

The primary efficacy variable was absolute change in EAPP
assessed from baseline to study end. EAPP was evaluated at Weeks
0, 4, 8, and 12 by assessment of patient-reported pain score on VAS
and intake of supportive analgesic medication (ibuprofen tablets/
28 days).

Biberoglu and Behrman (B&B) scale scores [20] were recorded
as a secondary efficacy variable between baseline and study end to
assess changes in severity of symptoms (pelvic pain, dysmenor-
rhea, and dyspareunia) and signs (pelvic tenderness and indura-
tion). B&B scale scores were additionally summed to derive scores
for ‘‘pelvic pain’’, ‘‘physical signs’’, and ‘‘total symptom and sign
severity’’. Further secondary efficacy variables included change in
quality of life using the SF-36 Health Survey Questionnaire, global
assessments of efficacy by patients and investigators using the
Clinical Global Impressions (CGI) scale, and withdrawals due to
lack of efficacy.

2.5. Safety variables

The incidence and severity of adverse events (overall and drug-
related) and withdrawals due to adverse events were recorded
throughout the study and reported using Medical Dictionary for
Regulatory Activities terminology.

Laboratory assessments, including hematology, clinical chem-
istry, serum estradiol (E2), and urine analysis parameters, vital sign
assessments, and physical and gynecologic examinations were
performed at screening and study end. Bleeding patterns
(frequency and intensity) were recorded daily in patient diaries
and evaluated using the World Health Organization (WHO) 90-day
reference period method [21].

2.6. Statistical analysis

The primary efficacy variable was individual absolute change in
EAPP, determined by the target variables of change in VAS score
and change in intake of supportive analgesic medication (over the
preceding 28 days) between baseline and study end. Statistical
methods were based on the assumption that intake of ibuprofen as
supportive medication could potentially confound the measure-
ment of pelvic pain using the VAS. Therefore, both VAS score and
intake of supportive analgesic medication were analyzed simulta-
neously.

Statistical analyses used the testing procedure of Roehmel et al.
[22] to ensure that any improvement in VAS score for dienogest
relative to placebo was not due to an increase in supportive
analgesic medication. If passed successfully, the procedure of
Roehmel proves the superiority of dienogest over placebo in
reducing pelvic pain (measured by both VAS and supportive
analgesic medication intake) with strict control of the type I error
rate alpha. It also provides point estimates and confidence
intervals (CIs) to assess the magnitude of effect on the two
endpoints, in accordance with European Medicines Agency
guidance [23]. The procedure of Roehmel is more powerful and
requires fewer patients than the classical Bonferroni correction in
the case of two endpoints.

The testing procedure of Roehmel was carried out one-sided with
a significance level alpha of 0.025. At an expected drop-out rate of
25%, the sample size was calculated to include at least 88 patients per
treatment arm, yielding a power of 90%. Missing data for VAS and
supportive analgesic medication were replaced using the last-
observation-carried-forward approach. Descriptive statistics
reported secondary efficacy and safety outcomes. Bleeding patterns
were analyzed according to Gerlinger et al. [24]. Results are
presented as means and standard deviations unless stated otherwise.

Efficacy analyses were conducted on the full analysis set (FAS)
including all patients receiving at least one dose of study
medication and with at least one observation post-dosing. A
per-protocol set (PPS) was analyzed for selected efficacy variables
in support of FAS analyses; the PPS included all FAS patients
without major protocol violations. Safety analyses were performed
on the FAS.

3. Results

3.1. Patient characteristics

Of 215 patients screened, 198 were randomized to treatment
and included in the FAS (n = 102, dienogest; n = 96, placebo). The



Fig. 1. Patient disposition.
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study was completed by 188 patients. Main reasons for study
discontinuation are shown in Fig. 1. The PPS included 144 patients
(n = 74, dienogest; n = 70, placebo). Demographic characteristics
and disease severities, including mean VAS score, were broadly
similar at baseline in the two groups (Table 1). The majority of
patients in both groups had stage III or IV endometriosis based on
r-ASRM criteria.

Compliance with study medication measured by tablet counts
was high (dienogest: 99.7%; placebo: 99.1%). Use of concomitant
medication was reported by similar proportions of patients in the
dienogest (46.1%) and placebo (46.9%) groups.

3.2. Primary efficacy variable

Dienogest was significantly superior to placebo in reducing
EAPP in both the FAS (P = 0.00165) and the PPS (P = 0.00007). The
beneficial effect of dienogest relative to placebo in reducing EAPP
Table 1
Demographic characteristics and disease severities at baseline (FAS).

Parameter Dienogest 2 mg

(n = 102)

Placebo

(n = 96)

Age (years, mean� SD) 31.5�6.7 31.4�6.0

Height (cm, mean� SD) 165.5�5.2 166.7�5.3

Weight (kg, mean� SD) 62.4�10.3 62.6�10.8

Body mass index (kg/m2, mean� SD) 22.7�3.5 22.5�3.5

Blood pressure (mmHg, mean� SD)

Systolic 115.1�9.4 115.9�9.5

Diastolic 72.8�6.7 72.1�7.3

r-ASRM stage of endometriosis (% women)

Stage I 12.7 8.3

Stage II 16.7 19.8

Stage III 45.1 44.8

Stage IV 25.5 26.0

VAS score (mm, mean� SD) 56.8�18.0 57.0�17.8

Supportive analgesic

medication/28 days (number of

ibuprofen 400 mg tablets, mean� SD)

9.9�7.4 9.4�8.6

FAS, full analysis set; SD, standard deviation; r-ASRM, revised American Society of

Reproductive Medicine; VAS, visual analog scale.
was mainly based on the decrease in VAS score and not on the
decrease in supportive analgesic medication.

3.2.1. Change in VAS score

Dienogest and placebo were both associated with clinically
relevant reductions in VAS score. However, VAS score reductions
were significantly greater in the dienogest than placebo group
(27.4 mm and 15.1 mm, respectively; group difference: 12.3 mm;
95% CI 6.4–18.1; P < 0.0001) (Fig. 2). The significantly greater effect
of dienogest than placebo for VAS score reduction was also
demonstrated in the PPS, where the group difference in score at
study end was 13.2 mm (95% CI 7.3–19.2); P < 0.0001.

3.2.2. Change in intake of supportive analgesic medication

Intake of supportive analgesic medication at baseline was
modest in both groups (Table 1). Intake during the study decreased
by 4.4 � 6.4 tablets/28 days in the dienogest group and by 3.7 � 8.2
Fig. 2. Change in VAS score (mean � SEM) over 12 weeks in dienogest and placebo

groups (FAS).



Fig. 3. B&B severity profile [20] at baseline and Week 12 in dienogest and placebo groups for single symptoms (A) pelvic pain, (B) dysmenorrhea, and (C) dyspareunia (%

patients reporting each severity) (FAS).
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tablets/28 days in the placebo group (group difference: 0.74 tablets/
28 days; 95% CI �1.412–2.895; P = NS).

3.3. Secondary efficacy variables

Profiles of symptom and sign severity on the B&B scale were
similar in the dienogest and placebo groups at baseline. During
treatment, there was a redistribution in the proportions of patients
in ‘‘moderate’’ or ‘‘severe’’ categories toward ‘‘mild’’ or ‘‘none’’
categories for B&B symptoms of pelvic pain, dysmenorrhea, and
dyspareunia in both groups. However, there was a tendency to
more frequent shifts toward lower severity categories in the
dienogest than placebo group (Fig. 3). B&B signs also showed
reductions in overall severity by Week 12 in both groups, with a
Fig. 4. B&B severity profile [20] at baseline and Week 12 in dienogest and placebo groups

physician) (FAS).
tendency toward greater reduction in severity of pelvic tenderness
in the dienogest group (Fig. 4).

Sum scores on the B&B scale demonstrated decreased intensity
over time in both groups, but more pronounced reductions in the
dienogest than placebo group. At study end, proportions of
patients in the ‘‘none’’ category in the dienogest and placebo
groups, respectively, were 11.8% versus 2.1% for ‘‘pelvic pain’’,
17.6% versus 11.5% for ‘‘physical signs’’, and 7.8% versus 2.1% for
‘‘total symptom and sign severity’’.

Quality-of-life analyses indicated greater improvements in the
dienogest group for two of eight SF-36 categories: bodily pain
(21.8� 22.8%, dienogest; 10.3� 20.5%, placebo) and role emotional
(18.4� 33.9%, dienogest; 9.6� 46.4%, placebo). Mental sum scale and
physical sum scale scores showed similar improvements in both groups.
for single signs (A) pelvic tenderness and (B) induration (% patients, as assessed by



Table 4
Bleeding patterns associated with dienogest or placebo treatment.

Parameter Dienogest 2 mg Placebo

Number of days with

bleeding/spotting, mean� SD

22.5�14.7 22.4�9.6

Number of bleeding/spotting

episodes, mean� SD

2.6�1.6 2.8�1.1

Duration of bleeding/spotting

episodes, days, mean� SD

6.1�3.4 6.0�2.1

Number of spotting-only

days, mean� SD

12.0�9.7 9.7�8.7

Number of spotting-only

episodes, mean� SD

1.2 �1.3 0.6�1.2

Duration of spotting-only

episodes, days, mean� SD

3.9�3.6 2.9�1.8

Table 2
Incidences and rates of most frequent adverse events (i.e., at least 2% of patients in

the dienogest or placebo group, FAS).

Adverse event Dienogest 2 mg (n = 102) Placebo (n = 96)

Events n (%) patients Events n (%) patients

Headache 18 11 (10.8) 6 5 (5.2)

Cystitis 3 3 (2.9) 0 0

Nausea 3 3 (2.9) 1 1 (1.0)

Nasopharyngitis 2 2 (2.0) 6 5 (5.2)

Bronchitis 2 2 (2.0) 3 3 (3.1)

Influenza 2 2 (2.0) 3 3 (3.1)

Depression 2 2 (2.0) 2 2 (2.1)

Breast discomfort 2 2 (2.0) 1 1 (1.0)

Asthenia 2 2 (2.0) 0 0

Vomiting 0 0 3 3 (3.1)

Gastritis 0 0 2 2 (2.1)

Proteinuria 0 0 2 2 (2.1)

Vaginal candidiasis 0 0 2 2 (2.1)

FAS, full analysis set.

Order of presentation is based on the frequency of patients in the dienogest group.
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The proportion of patients ‘‘very much improved/much
improved’’ at Week 12, assessed by physicians on the CGI, was
52.9% in the dienogest and 22.9% in the placebo group. Dienogest
also showed benefit versus placebo in assessments of overall
satisfaction, where proportions of patients ‘‘very much satisfied/
much satisfied’’ were 43.1% and 20.8%, respectively. One patient
withdrew due to lack of efficacy, which occurred in the placebo
group at 46 days.

3.4. Safety variables

Dienogest was generally well tolerated, with no reported
serious or unexpected adverse events. Incidences of adverse event-
related withdrawals were low in both groups (n = 2, dienogest:
breast pain and uterine bleeding; n = 1, placebo: blood human
chorionic gonadotropin increased). Adverse events were predomi-
nantly mild-to-moderate in intensity in both groups. Incidences of
the most common adverse events are shown in Table 2.

Adverse events considered potentially drug-related occurred in
15 patients (14.7%) in the dienogest group and 7 patients (7.3%) in
the placebo group, and included headache (2.9%, dienogest; 3.1%,
placebo), breast discomfort (2.0%; 1.0%), nausea (2.0%; 1.0%),
asthenia (2.0%; 0%), and depression (2.0%; 0%). One incidence of hot
flush was reported in the dienogest group.

Mean values for laboratory parameters (including lipid con-
centrations; Table 3) were generally normal at screening and
remained within normal limits in both groups. Mean E2 levels
were comparable in the two groups at screening
(0.273 � 0.244 nmol/L, dienogest; 0.247 � 0.325 nmol/L, placebo).
By Week 12, mean changes in E2 levels were �0.070 � 0.282 nmol/L
and 0.070 � 0.554 nmol/L in the dienogest and placebo groups,
respectively.

The mean number of days, number of episodes, and duration of
episodes with bleeding/spotting were comparable between the
groups (Table 4). The mean number of days, number of episodes,
Table 3
Mean (�SD) lipid concentrations at baseline and after 12 weeks of dienogest or placebo t

Parameter (normal reference range) Dienogest 2 mg

Baseline

Triglycerides; mmol/L (0.8–1.94) 0.96� 0.51

Total cholesterol; mmol/L (4.14–6.73) 4.79� 0.95

HDL-C; mmol/L (1.09–2.28) 1.48� 0.31

LDL-C; mmol/L (1.97–5.65) 2.89� 0.73

SD, standard deviation; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-densit
and duration of episodes with spotting only were greater in the
dienogest than placebo group. Analysis of bleeding patterns
according to the WHO 90-day reference period method identified
the proportions of women with ‘‘infrequent bleeding’’ (18.4%,
dienogest; 0%, placebo), ‘‘frequent bleeding’’ (19.4%; 9.8%),
‘‘irregular bleeding’’ (37.8%; 28.3%), ‘‘prolonged bleeding’’
(24.5%; 5.4%), ‘‘amenorrhea’’ (1%; 0%), and ‘‘normal bleeding’’
(23.5%; 60.9%). There were no withdrawals associated with altered
bleeding patterns.

4. Discussion

In this 12-week, placebo-controlled study, dienogest 2 mg daily
orally was associated with significant reductions in EAPP in
patients with endometriosis. Consistent with the beneficial effects
on EAPP, dienogest was associated with improvements in pelvic
pain, dysmenorrhea, dyspareunia, and pelvic tenderness on the
B&B scale. Improvements in global assessments of efficacy and
quality of life reported by investigators and patients offer
supportive evidence for the benefit of dienogest in endometriosis.
Notably, an improved quality of life is increasingly recognized as an
important objective, alongside improvement in symptoms, in the
treatment of endometriosis [1–3].

The improvement in EAPP associated with dienogest was
accompanied by an acceptable safety and tolerability profile,
consistent with observations in previous reports [10–16]. Treat-
ment-related adverse events were generally mild-to-moderate in
intensity.

Dienogest demonstrated a modest suppression of estradiol, in
agreement with other studies where estradiol levels remained
within the lower end of the normal range [13,16]. In contrast, a
relative increase in estradiol was observed in the placebo group,
which is compatible with normal fluctuations of the menstrual
cycle. The moderate suppression of estradiol with dienogest may
represent a potential advantage over other therapies, such as GnRH
agonists, which require estrogen add-back if used longer than 6
months. Also in contrast to GnRH agonists, dienogest was not
associated with an increased incidence of hot flushes, in agreement
with other studies [10,13].
reatment.

Placebo

Study end Baseline Study end

1.11�0.68 0.99�0.73 1.08� 0.86

4.87�1.03 4.94�1.12 4.95�1.11

1.48�0.34 1.55�0.38 1.55� 0.33

2.93�0.77 2.95�0.75 2.95� 0.76

y lipoprotein cholesterol.
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In contrast to reports for danazol, dienogest had little effect on
plasma lipid levels in the current study, consistent with other
studies [11,15]. It is beneficial for any medication to display neutral
effects on plasma lipids, particularly when used in the long term.

As expected, the bleeding data showed a higher incidence of
desynchronized bleeding patterns with dienogest relative to
placebo, but also a tendency to milder intensity of bleeding over
time. No patients withdrew due to bleeding abnormalities in the
dienogest group.

A potential limitation of this study is the short treatment
duration, as it would have been difficult to justify a prolonged
placebo treatment period in patients experiencing chronic pain. A
second potential limitation relates to the variable number of
patients recruited (range 1–28 patients) across study centers. While
different levels of patient recruitment at individual centers had the
potential to introduce systematic bias, this variation also reflected
the different sizes of the participating centers. The investigators in
this study adhered strictly to the protocol in order to maintain
objectivity in data collection, while avoiding bias in recruitment and
randomization. Baseline characteristics regarding endometriosis
disease stage did not differ from those in an active-controlled study
of dienogest that we published recently [13]. Notably, a large
proportion of the patients screened were subsequently randomized
to treatment, while overall incidences of protocol deviations were
low and were balanced between treatment groups.

Strengths of the study include the comparison of active treatment
versus placebo in a double-blind design and the use of multiple
efficacy and safety measures based on previous trial experience.
Despite knowledge of a substantial placebo effect, there remains a
scarcity of placebo-controlled studies of medications in the
treatment of pain in endometriosis [4,5]. This study therefore
represents an important contribution to evidence-based prescribing.

In conclusion, in this 12-week, randomized, double-blind,
placebo-controlled study, dienogest 2 mg/day orally was associat-
ed with significant improvements in EAPP and other efficacy
measures. Dienogest may represent an effective and well-tolerated
treatment for the painful symptoms of endometriosis.
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