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Abstract

Purpose The aim of this study was to compare the effects of Dienogest and medroxyprogesterone acetate (MPA) on the
recurrence of endometriosis lesions and clinical symptoms in women undergoing laparoscopic surgery.

Methods This single center clinical trial was conducted among 106 women with endometriosis undergoing laparoscopic
surgery who candidate receiving post-surgery hormone therapy. Participants were allocated to two groups. The first group
received Dienogest pills (2 mg) daily for the first three months and then cyclic for three months afterward. The second
group received MPA pills twice daily (10 mg) for three months and then cyclic for the next three months. Six months after
the intervention, the rate of endometriosis recurrence, the size of endometriosis lesions and pelvic pain were assess and
compared between two groups.

Results Finally, data were evaluated based on 48 and 53 women in the Dienogest and MPA groups, respectively. After
6 months follow-up assessments the pelvic pain score was significantly lower in Dienogest group than MPA group (P <0.001).
There was not statistically difference between two groups in terms of recurrence rate of endometriosis (P =0.4). Although
the size of endometriosis cyst recurrence was smaller in Dienogest group compared to MPA group (P =0.02).

Conclusions The findings showed that Dienogest treatment has better effect in reducing pelvic pain and the mean size of the
recurrent endometriosis lesions after endometriosis laparoscopic surgery when compared to MPA treatment. Although the
recurrent rate of endometriosis was similar between these treatments.
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What does this study add to the clinical work

Recurrence of endometriosis after laparoscopic
surgery is associated with reduced quality of life.
After laparoscopic surgery, progesterone medica-
tion (mostly medroxyprogesterone acetate (MPA))
is prescribed for these patients. This clinical trial
showed that Dienogest treatment has better effect in
reducing pelvic pain and the mean size of the recur-
rent endometriosis lesions after endometriosis lapa-
roscopic surgery when compared to MPA treatment.
Although the recurrent rate of endometriosis was
similar between these treatments.
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Introduction

Endometriosis is the most common disease observed
in 40% of women with chronic pelvic pain [1]. Despite
extensive research, the exact pathogenesis of this disease
remains to be elucidated. Currently, It is believed that the
disease may be a multifactorial phenomenon, meaning
that hormonal, environmental, genetic, and lifestyle fac-
tors play critical roles in its development. The treatment
of endometriosis is personalized and depends on various
determinants, such as the type and severity of clinical
manifestations (such as pain, infertility, ovarian mass,
clinical stage, the patient’s intention for reproduction,
age, drugs’ side effects, surgical side effects, and costs. In
general, therapeutic methods include pharmaceutical and
surgical treatments [2, 3].

Since pharmaceutical treatments alone are often inade-
quate, surgery is the method of choice to treat endometrio-
sis. The surgical excision of lesions (conservative surgery)
not only alleviates pain but also boosts fertility. Because
most women with endometriosis are of reproductive age,
conservative surgery is preferred over radical surgery in
most cases. The nature of endometriosis was believed to be
static until the early 1990s, assuming that recurrence after
surgery was relatively rare. However, a systematic review
estimated the recurrence rate of endometriosis to be 21.5%
at 2 years and 40-50% at 5 years, which is higher than
what was estimated before. Recurrence and repetitive sur-
geries can aggravate pain and reduce fertility. Recurrence
negatively affects the quality of life and increases costs for
the patient and society. Therefore, it is crucial to prevent
the recurrence of symptoms and lesions after conservative
surgery to maintain pain relief and enhance fertility [4].

The current drugs widely used for the treatment of
endometriosis target estrogen or progesterone receptors,
because the altered expression of estrogen and progester-
one receptors in the endometrial tissue is the major mecha-
nism involved in the pathogenesis of this disease [5]. Few
studies have investigated the effect of progesterone on the
postoperative recurrence of endometriosis [6].

Progestins reduce the risk of estrogen-related thrombo-
embolic events, which are associated with estrogen-con-
taining contraceptives. Compared to GnRH analogs, high-
dose oral progestin therapy, besides being cheaper, is not
associated with reduced bone mass. Compared to danazol,
progestins are better tolerated, have no androgenic side
effects, and have fewer effects on the metabolism of lipids
[7]. The progestins commonly used to alleviate endome-
triosis pain include medroxyprogesterone acetate (MPA),
19-nortestosterone derivatives (norethindrone acetate),
and Dienogest [2, 3]. A study reported that MPA reduced
the symptoms of pain, pelvic nodularity, and tenderness
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in more than 80% of patients. However, due to its non-
specific binding to androgen and glucocorticoid receptors,
MPA negatively affects lipid profile, leading to weight gain
and acne formation [8]. Nevertheless, despite its andro-
genic activity and side effects, MPA is still considered a
suitable therapeutic option for endometriosis due to its
low cost [7].

Dienogest is fourth-generation progesterone that spe-
cifically binds to progesterone receptors. Although this
drug presents minor androgenic activity, it locally affects
endometriotic lesions, thereby reducing the proliferation
of endometrial cells and cytokine production in endome-
trial stromal cells. Therefore, Dienogest has fewer effects
on metabolic parameters [9, 10]. From a therapeutic point
of view, Dienogest significantly reduces the size of endo-
metriotic lesions and alleviates the clinical symptoms of
the disease. At usual therapeutic doses, Dienogest is asso-
ciated with considerably lower side effects than other phar-
maceutical treatments [11]. So far, limited studies have
retrospectively compared the clinical effects of these two
drugs [12, 13]. Therefore, this clinical trial aimed to com-
pare the effects of Dienogest and MPA on the recurrence
of endometriosis lesions and clinical symptoms in women
undergoing laparoscopic surgery.

Methods
Study design

This single-blind controlled randomized clinical trial was
conducted in Arash Hospital, Tehran, Iran from December
2020 to June 2022. Written informed consent was obtained
from all participants. The study was approved by the Ethics
Committee of Tehran University of Medical sciences and
IRCT number is IRCT20170917036227N5.

Participants

Women with endometriosis undergoing laparoscopic sur-
gery who candidate receiving post-surgery hormone therapy
were enrolled in the study, according to inclusion/exclusion
criteria as follows. Those with age between 18 and 45 years
old were enrolled. Being pregnant or lactating, willing to
become pregnant, history of amenorrhea (no menstrua-
tion for >3 months during the last six months), undetected
genital bleeding, recent use of hormonal medications, con-
traindications for using progesterone, having a risk factor
for decreased bone density, undergoing oophorectomy or
hysterectomy during the study, and the use of acitretin, anti-
coagulants were regarded as exclusion criteria.
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Intervention

Eligible patients who underwent laparoscopy for endome-
triosis were included in the study after signing a written
consent form. First, a questionnaire was completed to gather
demographic information, as well as medical history, history
of previous pregnancies, and the current status of endome-
triosis before surgery (including the disease grade, location,
size of endometriosis, etc.). Laboratory tests, including cell
blood count (CBC) and biochemical measuring of liver
enzymes and lipids, were performed. Vaginal ultrasound
was performed to determine the remnants of endometrioma
or detect pelvic endometriosis by the same sonographer.
The pain severity of dysmenorrhea and dyspareunia, as well
as pelvic pain, were measured separately using the visual
analog scale (VAS).

Randomization

The participants were divided into two groups using the
block randomization table. The first group received Dien-
ogest pills (2 mg) daily for the first three months and then
cyclic for three months afterward (from the day 10th of the
menstrual cycle for 2 weeks). The second group received
medroxyprogesterone acetate pills twice daily (10 mg) for
three months and then cyclic for the next three months (from
the day 10th of the menstrual cycle for 2 weeks). Six months
after the intervention, the same sonographer performed a
vaginal ultrasound to detect disease recurrence and the size
of endometriosis lesions. Endometriosis recurrence was
defined as when trans vaginal ultrasonography indicated the
presence of a endometriosis lesion with a more than 2 cm in
diameter. The pain severity of dysmenorrhea and dyspareu-
nia and pelvic pain were quantified using the Visual Ana-
logue Scale (VAS) six months after the intervention. Drug
side effects, such as headache, alopecia, etc., were recorded
using a questionnaire for both groups.

Primary and secondary outcomes

The outcomes included the rate of endometriosis lesions’
recurrence, pain severity of pelvis, dysmenorrhea and dys-
pareunia six months post-intervention, determination of
drug side effects [such as weight gain (Weight gain of 2 kg),
headache, depression, sleep disorders at six months post-
intervention]. These outcomes were compared between the
two groups.

Blinding
For blinding, the order of the treatments was written on

cards. Then, the cards were placed inside sealed enve-
lopes, and a random code (i.e., the patient identifier code)

was written on each envelope without any order. Only the
methodologist of the study was aware of the patients’ corre-
sponding codes. When the physician confirmed that a patient
was eligible for participation in the study, a trained nurse
would provide the physician with an envelope enclosing the
treatment that should have been assigned to the patient. The
patients were aware of the type of intervention.

Sample size

The Endometrioma recurrence rate was used to calculate
sample size. To be able to detect a 20% difference in endo-
metrioma recurrence rate between two study groups with a
5% recurrence rate [14], alpha 5% and beta 20%, the study
required 51 participants in each group.

Data analysis

Intention-to-treat analysis was used to maintain the ran-
dom allocation process. Student's ¢ test, chi square and
Mann—Whitney test and linear regression analysis were used
to compare outcomes between two groups. P values less than
0.05 were considered significant (Fig. 1).

Results

One hundred six participants were enrolled in this study.
Three participant in Dienogest group did not adhere to the
assigned treatment regimen (they used traditional medicine)
and Two participants got pregnant and were withdrawn from
this study. Finally, data were evaluated based on 48 par-
ticipants in the Dienogest group and 53 women in the MPA
group,

The mean + standard deviation of the age of the partici-
pants in the Dinogest group was 35.12+5.81 and in the MPA
group was 35.49 +4.68. There was not difference between
the study groups regarding age, gravidity, BMI, smoking
and alcohol consumption and history of surgery. Family his-
tory of endometriosis was higher in Dinogest group than the
other group. Demographic information of participants was
shown in Table 1. The most grade of endometriosis in both
groups was grade I1I (54.2% in Dinogest group and 71.7% in
MPA group). In both groups, most participants had endome-
triosis symptoms for less than a year. As well endometrisis
was unilateral in most participants (Table 1).

The assessment of pelvic pain, dysmenorrhea and dys-
pareunia before and after intervention were shown in
Table 2. As shown there was no significant difference in
pain scores between two groups before intervention. After
6 month follow-up assessments, the mean pain score of dys-
menorrhea, dyspareunia and pelvic pain were significantly
decreased in both groups. The mean pelvic pain score in
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Assessed for eligibility (n=150)

Excluded (n=106)
» Not meeting inclusion criteria (n= 40)

A 4

» Declined to participate (n=4)

Randomized (n= 106)

» Other reasons (n=0.)

v

Allocated to intervention (n=53)

» Received allocated intervention (n= 53.)

» Did not receive allocated intervention (give
reasons) (n=0)

Allocation

v

Allocated to intervention (n= 53)

» Received allocated intervention (n= 53.)

» Did not receive allocated intervention (give
reasons) (n=0)

v

Lost to follow-up (give reasons) (n=5)
» Non-compliance (n= 5)

v

Analysed (n=48)
» Excluded from analysis (give reasons) (n=0.)

Fig.1 Summary of patients flow

Table 1 Demographic information and sonographic findings of par-
ticipants

Follow-Up

Analysis

il i

v

Lost to follow-up (give reasons) (n= 0)
» Discontinued intervention (give reasons) (n=0.)

v

Analysed (n=53.)
» Excluded from analysis (give reasons) (n= 0)

Table 2 Sonographic recurrence and pain characteristic at baseline
and 6-month follow-up assessment in both groups

Variables MPA group Dinogest group Variable Pvalue! Dinogest group MPA group
N=53 N=48 N=48 N=53
Age? 3549+4.68  35.12+5.81 Pelvic pain®
BMI* 23.08+2.0 23.54+3.63 (VAS score)
Smokingb 22 (41.5) 16 (33.3) Before intervention 0.06 6.72+1.44 7.08 +£1.03
Alcohol consumptionb 18 (33.9) 15 (31.25) After intervention <0.001 4.60+1.16 5.30+0.93
Gravity® 1.32+1.18 1.18+1.12 P value <0.001¢ <0.001°
Parity® 1.09+1 0.95+1.0 Dysmenorrhea”
Family history of endometriosis 13 (24.5) 21 (43.7) (VAS score)
Irregular menstrual cycle 16 (30.18) 13 (27.08) Before intervention 0.13 858x102 8.84£0.71
Grade of endometriosis® After intervention 0.13 522+ 1.‘30 5.54+ 0.‘74
Grade ITI 38 (71.7) 26 (54.2) P value . <0.001° <0.001°
Grade TT 13 (24.5) 17 (35.4) ?Vy/igaii';?;‘
Grade I 268 3 (104 Before intervention 0.18 6.67+2.19 +2.136
Endometriosis side After intervention 0.73 4.80+1.40 4714139
Unilateral 32 (84.2) 21(53.8) P value 20.001¢ 20.001¢
Bﬂaferal ‘ 6(15.8) 18 (46.2) Cyst recurrence® 0.41 7(14.6) 13(24.5)
Duration of symptoms Size of endometriosis 002  24+1.14 446+2.18
<1 years 34 (64.2) 21 (43.8) recurrence® (cm)
1-5 years 19(35.8) 25(52.1) Irregular menstrual cycle® 0.3 12(25) 11(20.7)
> 5 years 0 2(4.1)
*Mean + SD (Student’s ¢ Test/Mann—Whitney U test)
‘Mean +SD ®Number (%) (Chi Squared test)
"Number (%)

‘It is according to The Classification of the American Society for
Reproductive Medicine (ASRM)

Dinogest group was significantly decreased than MPA
group (P value <0.001). There were not statistically sig-
nificant between two groups regarding dysmenorrhea and
dyspareunia.
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P value for intragroup comparison

4P value for between-group comparisons

Similar results were observed when linear regression
analysis was performed and Dinogest consumption was
significantly associated with pelvic pain, independent of
other variables (Family history, Duration of symptoms and
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endometriosis laterality) (f for group=0.85, SE=0.29, P
value =0.006, 95% CI=0.25 to 1.44).

There was not any statistically difference between two
groups regarding in terms of endometriosis recurrence
rate in sonographic findings 6 months after intervention (P
value=0.4).

There were cyst recurrence in 7 patients of Dinogest
group and 13 patients in MPA group (14.6% vs. 24.5%).
Although the size of endometriosis in Dinogest group was
significantly lower than the size of endometriosis in another
group. The results are shown in Table 2. 14.3% of relapses
in the Dinogest group were unilateral and 85.7% were bilat-
eral. In MPA group, 30.8% of recurrences were unilateral
and 69.2% were bilateral. There is no statistically significant
difference between the two groups (P value=0.41).

The drug’s adverse effects were statistically significant
difference between two groups (P <0.001). The most com-
mon side effect in Dinogest group was headache and in MPA
group was weight gain (Table 3).

Discussion

The results of this study showed that treatment with Dien-
ogest for six months after conservative endometriosis sur-
gery was associated with a lower pelvic pain score com-
pared to post-surgery treatment with MPA. The prevalence
of disease recurrence was 14.6% in the Dienogest group and
24.5% in the MPA group; however, this difference between
the two groups was not statistically significant. Nevertheless,
the 10% difference between the two groups was clinically
noticeable. On the other hand, the drug side effects were not
significantly different between the two groups. In addition,
in the case of disease recurrence, the size of the endometrio-
sis lesions was significantly greater in the MPA group that
received Diengest.

Dienogest binds the progesterone receptor, and if it is
consumed continually, it inhibits systemic gonadotropin
secretion and exerts local anti-proliferative and anti-inflam-
matory effects on endometriosis lesions [15]. This drug also
modulates the production and metabolism of prostaglandin

Table 3 Drug’s adverse effect between two study groups

Adverse effect Dinogest group MPA group P value®
Number (%) Number (%)

Weight Gain 5(10.6) 20 (37.7) <0.001

Headache 21 (43.7) 12 (22.7)

Breast pain 1.1 4(7.6)

Alopesia 8 (16.6) 00

Change of mood 7 (14.6) 13 (25)

4Chi Squared test

PGE2, PGE2 synthase, cyclooxygenase-2, and microsomal
PGE synthase-1. Moreover, Dienogest modulates the pro-
duction and metabolism of prostaglandins by reducing the
activity of the PGE synthase-1 enzyme [16]. According to
our literature review, there were limited studies similar to our
research, and we found no clinical trials in this area. In line
with our study, a 2015 study compared the efficacy of Dien-
ogest and high-dose oral MPA in alleviating endometriosis
pain. In the recent prospective study, 98 patients consumed
2-mg Dienogest tablets, and 120 patients received 30-60 mg
of MPA for at least six months. The results showed that the
extent of endometriosis pain reduction was greater in the
Dienogest group than in the MPA group. However, irregular
bleeding was significantly more frequent in the Dienogest
group than in the MPA group [13].

Another study in 2018 aimed to compare the effectiveness
of Dienogest and MPA in the management of endometrio-
sis in terms of menstrual pain, quality of life, tolerability,
overall satisfaction, as well as the side effects of the two
medications. The recent cross-sectional descriptive study
was conducted on sixty 18-55-year-old Chinese women with
endometriosis, of whom 30 women were intramuscularly
treated with MPA (150 mg) once every three months, and
the other 30 women used 2 mg oral Dienogest daily for at
least six months. The results of the mentioned study showed
that Dienogest was more effective than MPA in the treatment
of endometriosis symptoms and alleviating menstrual pain.
Besides, tolerability and overall satisfaction were greater in
the Dienogest group than in the MPA group [12], which was
consistent with our study.

In a study by Yamanaka et al., 126 patients who received
neither any medication nor DNG following laparoscopic
resection of deep endometriosis were retrospectively exam-
ined. The results revealed eight (11.9%) patients in the
untreated group, while none in the DNG group experienced
disease recurrence [14]. Studies have reported a 12-30%
recurrence rate for endometriosis over 2-5 years after con-
servative surgery [17]. Several studies have suggested that
long-term use of Dienogest can be beneficial for prevent-
ing endometriosis recurrence [15, 18]. In addition, several
studies have pointed out a reduction in the size of recurrent
endometrium up to 5 year post-surgery [15].

In a recent systematic review, the patients who received
Dienogest maintenance therapy after conservative endo-
metriosis surgery were compared with those who received
other treatments, including the levonorgestrel-releasing
intrauterine system, and gonadotropin-releasing hormone
analogs, or no treatment. This study showed that Dienogest
treatment was associated with a lower recurrence rate, sug-
gesting this intervention as a treatment to reduce disease
relapse after conservative endometriosis surgery. Neverthe-
less, this systematic review included only two clinical tri-
als in the field, highlighting the need for conducting more
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randomized clinical trials in this area [19]. The regrowth of
residual lesions and the formation of new lesions are the two
main causes of the relapse of endometrial lesions. Vignali
et al. found that the recurrence of deep endometriosis after
the second surgery often occurred in the same pelvic area
that was involved in the first place. There is also a possibility
for the development of new lesions in places other than the
primary site. Surgery, especially conservative procedures,
seems insufficient to remove these lesions completely [4].
The different endometriosis recurrence rates after surgery
observed in our study in comparison to other studies may be
related to the type of studies (i.e., our study was a clinical
trial, while others were cohorts), the populations analyzed,
the size and number of lesions, and the type of surgery.

In this study, The most common side effect in Dinogest
group was headache and in MPA group was weight gain.
The side effects of Dienogest mimic those associated with
progesterone (i.e., weight gain, hypertension, breasts pain,
and nausea). The pooled analysis of four clinical trials on
the safety and tolerability of Dienogest in 332 women with
endometriosis receiving 2 mg of the drug daily for 65 weeks
showed that the drug was well-tolerated. The most common
side effects of the drug included mild to moderate headache,
breast discomfort, acne, and depression. Bleeding was the
reason for early withdrawal in only 0.6% of the patients [13].
This was a randomized clinical trial, which is a strength of
our study. Nonetheless, the patients were followed up only
for six months, and we did not assess bone density in our
patients, which are among the limitations of this study.

Conclusions

The findings showed that Dienogest treatment has better
effect in reducing pelvic pain and the mean size of the
recurrent endometriosis lesion when compared to MPA
treatment. Although the recurrent rate of endometriosis
was similar between these treatment.
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