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and Felice Petraglia
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ABSTRACT
Background:  Dienogest (DNG) improves endometriosis-associated pain (EAP) and patients’ quality of life; 
however, the modern cornerstone of the management of endometriosis is the long-term adherence of the 
patient to medical treatment.
Objective:  To evaluate DNG as a long-term treatment of endometriosis, focusing on patients’ compliance 
and side effects, also correlating with different phenotypes of endometriosis.
Methods:  This was a cohort study on a group of patients with endometriosis (n = 114) undergoing 
long-term treatment with DNG. During the follow up visits (12, 24, and 36 months) patients were interviewed: 
an assessment of EAP was performed by using a visual analogue scale (VAS) and side effects were evaluated 
by using a specific questionnaire of 15 items.
Results:  At 12 months, 81% were continuing the DNG treatment, with a significant reduction of 
dysmenorrhea, dyspareunia, dyschezia, dysuria and chronic pelvic pain. Of the 19% that discontinued the 
treatment: 62% was due to spotting, reduced sexual drive, vaginal dryness, and mood disorders. The 
improvement of EAP was significant for all endometriosis phenotypes, especially in patients with the deep 
infiltrating type. At 36 months, 73% of patients were continuing the treatment, showing a significant 
reduction of EAP through the follow up, along with an increase of amenorrhea (from 77% at 12 months to 
93% at 36 months). In a subgroup of 18 patients with gastrointestinal disorders, DNG was administered 
vaginally at the same dosage, showing similar results in terms of efficacy and tolerability.
Conclusions:  DNG was an effective long-term treatment for all endometriosis phenotypes, with few side 
effects that caused the discontinuation of the treatment mainly during the first year. Thus, the course of 
1-year treatment is a predictive indicator for long-term treatment adherence.

Introduction

Endometriosis is a benign chronic inflammatory disease of 
reproductive age women [1]. In the last decade, its prevalence 
has increased and currently it remains a complex condition, 
affecting deeply female quality of life (QoL) [2]. Treatment needs 
to be tailored to each patient, according to their age, pregnancy 
desire, symptoms and endometriosis phenotypes [3,4].

Medical treatment with hormonal drugs is the first line thera-
peutical option [5,6]. They block the menstrual cycle and reduce 
endometriosis related symptoms by inducing a pseudo-pregnancy 
state and/or reducing estrogen ovarian secretion by blocking the 
hypothalamic-pituitary-ovary axis. The first-choice treatment are 
progestins, due to their efficacy and good tolerability despite their 
low costs: dienogest (DNG), norethisterone acetate and medroxy-
progesterone acetate are the compounds approved by different 
government agencies. By binding to progesterone receptors, pro-
gestins act through different mechanisms: they reduce the secre-
tion of follicle stimulating hormone (FSH) and luteinizing hormone 

(LH), inducing anovulation and endometrial pseudo-decidualization, 
in addition to inhibiting angiogenesis, decreasing oxidative stress 
and increasing apoptosis of endometrial cells [7–9].

DNG is a 19-nortestosterone derivative labeled for endometri-
osis [10–12]. It improves endometriosis related symptoms and 
patients’ QoL, reducing the size of endometriomas and prevent-
ing recurrences after surgery [13–20]. The most frequent reported 
side effects are abnormal uterine bleeding (AUB) and headache.

The primary aim of the present study was to evaluate DNG as 
a long-term treatment for endometriosis, from 12 months of follow 
up to 36 months, focusing on compliance of the patient and 
reported side effects. A secondary objective was to correlate differ-
ent phenotypes of endometriosis with the efficacy of the treatment.

Methods

This was a cohort study of prospectively collected data from fer-
tile aged patients who came to our Endometriosis Center 
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(between July 2019 and August 2021) with the diagnosis of 
endometriosis and undergoing treatment with DNG (2 mg). Our 
inclusion criteria were reproductive age, presence of endometrio-
sis related symptoms, whereas those with contraindications for 
hormonal treatment, the desire of pregnancy or seeking hor-
monal contraception were excluded. A group of 114 patients 
were included in the study. During the first visit, we collected all 
the clinical data (age, family history of gynecological disorders, 
parity, age at menarche, characteristics of the cycle in 
adolescence, previous hormonal treatment, gastrointestinal or 

urinary symptoms, past medical history (including questions 
about headache, autoimmune disorders, psychological disorders), 
previous surgery, endometriosis related symptoms (Table 1).

The phenotypes of endometriosis were as follows: ovarian 
endometrioma (OMA, n = 23), deep infiltrating endometriosis 
(DIE, n = 38) and mixed phenotype with both OMA and DIE 
(n = 53). According to the patient’s clinical history, symptoms and 
imaging (transvaginal ultrasound or MRI), we planned the first 
follow up visit to our clinic after 6 months and then every 
12 months. During the follow up visits (12, 24, and 36 months) 
patients were interviewed.

A visual analog scale (VAS) of 10 points (measured in cm) 
was used to assess EAP: dysmenorrhea, dyspareunia, chronic pel-
vic pain (CPP), dysuria, dyschezia. Baseline values were com-
pared to values obtained at each follow up.

Side effects were evaluated by using a specific questionnaire 
of 15 items, regarding weight gain or hydric retention, moods 
disorders, libido, gastrointestinal symptoms, headache, dermato-
logical symptoms, hot flushes, breast tenderness, and break-
through bleeding. Each item can be rated from 0 (absence of 
symptoms), 1 (few/mild), 2 (often/moderate), 3 (daily/severe, 
interfering with QoL). Then if the symptom was already present 
at the beginning of the treatment, at follow-up, if this got worst 
(four), unchanged (five) or improved (six). The questionnaire 
was always filled out by the patients with the help of a health-
care professional of the clinic. After the DNG prescription, 

Table 1.  Baseline characteristics of the study population.

n = 114

Age (years) 34 ± 6.9
Age at menarche 12.4 ± 1.7
Dysmenorrhea since adolescence 94 (82.5%)
Parous 20 (17.5%)
Previous hormonal treatment 93 (81.6%)
Surgery for endometriosis 24 (21.1%)
Endometriosis Phenotype
  OMA 23 (20.2%)
  DIE 38 (33.3%)
  Mixed phenotypes 53 (46.5%)
Mean months of treatment [range] 20.0 ± 12.7 [2 − 72]
EAP
  Dysmenorrhea 109 (95.6%)
    VAS 8.1 ± 2.4
    Severe (VAS > 7) 95 (87.2%)
  Dyspareunia 92 (80.7%)
    VAS 7.2 ± 3.2
    Severe (VAS > 7) 65 (70.7%)
  Dyschezia 21 (18.4%)
    VAS 6.2 ± 2.7
    Severe (VAS > 7) 10 (47.6%)
  Dysuria 38 (33.3%)
    VAS 6.1 ± 3.1
    Severe (VAS > 7) 15 (39.5%)
  Chronic pelvic pain 79 (69.3%)
    VAS 6.3 ± 3.5
    Severe (VAS > 7) 40 (50.6%)

EAP: endometriosis-associated pain; OMA: ovarian endometrioma; DIE: deep infil-
trating endometriosis.

Table 2. D elta Change of VAS for endometriosis-associated pain (EAP) in study 
population and according to endometriosis phenotypes (mean ± standard devia-
tion). CPP, chronic pelvic pain.

All cases OMA DIE Mixed p value

Dysmenorrhea −7.2 (±3.1) −5.8 (±3.2) −8.2 (±1.7) −7.3 (±3.6) .014*
CPP −2.8 (±4.5) −2.7 (±4.4) −2.9 (±4.4) −2.8 (±4.7) .997
Dyspareunia −2.9 (±4.2) −0.4 (±3.5) −3.9 (±3.8) −3.2 (±4.6) .025#

Dyschezia −0.2 (±3.5) 0.5 (±2.5) −0.4 (±3.4) −0.5 (±4.0) .693
Dysuria −1.9 (±3.2) −0.3 (±3.3) −2.0 (±3.6) −2.6 (±3.3) .035§

*DIE and Mixed vs OMA; #DIE and Mixed vs OMA; §DIE and Mixed vs OMA.

Figure 1.  VAS change of EAP from baseline to 12-months follow up. Data represent in box and whiskers plot.
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patients were requested to report side effects by mail or by 
phone calls; if this was judged as clinically relevant, the consul-
tant could anticipate the follow up visit.

The comparison between EAP and side effects was conducted 
by evaluating data from the same cohort of patients during sub-
sequent follow-up visits. Specifically, all data collected pertained 
to patients who remained under DNG treatment at each time 
point (12, 24, 36 months), adhering to a per-protocol analysis 
approach.

Ethical approval

The study protocol was approved by the local Ethics Committee 
(n.14558_oss approved on 28 May 2019). Prior to initiation of 
treatment, patients were informed that DNG does not offer a 
definitive cure for the disease, but rather constitutes a long-term 
medical regimen aimed at improving their QoL. It was empha-
sized that the treatment may lead to the reduction of symptoms, 
despite it can be associated with some side effects. Before being 
enrolled in the study, patients provided informed written consent 
for their clinical data to be used for scientific research purposes.

Statistical analysis

Collected data were entered in an electronic database and ana-
lyzed with SPSS software (Statistical Package for Social Science; 
IBM SPSS Statistics 23, IBM Corporation). Continuous data were 
checked for normality by using normal probability plots. A 
descriptive analysis was conducted with the evaluation of posi-
tion measures (mean, median) and dispersion indices (standard 
deviation, range) for the quantitative variables. Binomial variables 
are described as frequencies n (%). According to normality dis-
tribution of data, the Mann Whitney U test or independent-sample 
T test was used to compare continuous variables. One-way 
ANOVA was used to compare pain scores according to endome-
triosis phenotypes. A p value < .05 was considered as statistically 
significant.

Results

After 12 months of DNG treatment, a statistically significant 
reduction of dysmenorrhea (p < .05), dyspareunia (p < .05), 
dyschezia (p < .05), dysuria (p < .05) and CPP (p < .05) was 
achieved (Figure 1). Comparing changes of endometriosis 

Table 3.  Side effects at 12 months follow up. Data are presented as frequencies n (%).

new symptom preexisting symptom

Side Effects No Few/mild Often/moderate Daily/severe worsening unchanged improvement

hydric retention 65 (70.7) 13 (14.1) 10 (10.9) 4 (4.3) / / /
AUB 71 (77.2) 11 (12) 8 (8.7) 2 (2.2) / / /
reduced sexual drive 70 (76.1) 9 (9.8) 4 (4.3) 1 (1.1) 6 (6.5) 2 (2.1) /
breast tenderness 71 (77.1) 10 (10.9) 7 (7.6) 2 (2.2) / 2 (2.1) /
headache 58 (63) 5 (5.4) 9 (9.8) 1 (1.1) 3 (3.2) 9 (9.7) 7 (7.6)
abdominal bloating 61 (66.3) 3 (3.3) 11 (12) 3 (3.3) 1 (1.1) 9 (9.7) 4 (4.3)
mood disorders 74 (80.4) 3 (3.3) 9 (9.8) 4 (4.3) / 2 (2.1) /
vaginal dryness 77 (83.7) 3 (3.3) 7 (7.6) 4 (4.3) / 1 (1.1) /
hot flushes 80 (87) 5 (5.4) 2 (2.2) 3 (3.3) 2 (2.1) / /
acne 79 (85.9) 5 (5.4) 5 (5.4) / / / 3 (3.2)
hair loss 81 (88) 4 (4.3) 3 (3.3) 2 (2.2) / 2 (2.1) /
insomnia 84 (91.3) 8 (8.7) / / / / /
seborrhea 85 (92.4) 1 (1.1) 2 (2.2) 3 (3.3) / 1 (1.1) /
hirsutism 86 (93.5) 3 (3.3) 2 (2.2) 1 (1.1) / / /

Figure 2.  Flow chart diagram of study population follow up.
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associated pain (EAP) according to endometriosis phenotypes, 
the reduction of dysmenorrhea (p = .014), dyspareunia (p = .025) 
and dysuria (p = .035) were significantly better in the DIE and 
mixed phenotypes (Table 2).

At 12 months, amenorrhea was reached by 77%; meanwhile, 
23% reported breakthrough bleeding, of whom 52% was spotting, 
38% was mild bleeding and 10% was moderate bleeding. At 
12 months follow up, ninety-two patients (81%) were continuing 
the therapy, whereas twenty-two patients (19%) suspended it. 
The reported causes of discontinuation were: side effects (36%), 
inefficacy (27%), both inefficacy and side effects (23%), desire of 
pregnancy (9%), and one seeking contraception (5%). Among the 
side effects reported for discontinuing DNG treatment, the most 
frequent were AUB, reduced sexual drive, vaginal dryness, and 
mood disorders. The average time for discontinuation was 
7.2 months. The overall reported side effects were hydric reten-
tion (29.3%), weight gain (26% with a mean value of 2.0 kg), 
AUB (22.9%), breast tenderness (20.7%), abdominal bloating 
(18.7%), mood disorders (17.4%), headache (16.3%), reduced 
sexual drive (15.2%), vaginal dryness (15.2%), hot flushes 
(10.9%), acne (10.8%), hair loss (9.8%), insomnia (8.7%), sebor-
rhea (6.6%) and hirsutism (6.6%) (Table 3). In a subgroup of 18 
patients with persistent irregular bleeding and other side effects, 
along with the presence of preexisting gastrointestinal symptoms 
potentially impairing the oral adsorption of the drug, DNG was 
successfully administered vaginally with similar efficacy on EAP.

At 24 months, 76% were continuing the treatment. Three 
patients suspended DNG due to a desire of pregnancy, one was 
lost to follow up, and one reported inefficacy and side effects 
(AUB, headache, alopecia, and hot flushes). At 36 months, 73% 
were continuing the treatment (Figure 2). Two patients sus-
pended it to undergo surgery, one due to pregnancy desire and 

one due to side effects. This last patient interrupted DNG at 
34 months despite her great improvement regarding EAP (VAS 
score 0 for all evaluated aspects) due to an important reduction 
of sexual drive with consecutive abstention of sexual intercourse, 
weight gain (+8 kg), headache, and hair loss.

During the follow up, we reported a higher frequency of 
reduced sexual drive (23/87, 26% at 24 months; 25/83, 30% at 
36 months), vaginal dryness (17/87, 20% at 24 months; 18/83, 
22% at 36 months), hot flushes (15/87, 17% at 24 months; 17/83, 
20% at 36 months). On the other hand, there was a progressive 
decrease of AUB (11/87 [13%] referred spotting at 24 months; 
6/83 [7%] at 36 months) and mood disorders (13/87 [15%] at 
24 months; 10/83 [12%] at 36 months) (Figure 3).

Discussion

The present study shows that DNG is a suitable option for a 
long-term treatment of endometriosis, with good efficacy in 
decreasing EAP, independently of endometriosis phenotype. 
Moreover, the highest reduction of pain scores was observed 
when DIE lesions were present. Nevertheless, it has already been 
reported the non-inferiority of DNG compared to GnRH ago-
nists as a post-operative treatment of DIE, with better tolerability 
indeed [14]. In our study, a significant reduction of dysmenor-
rhea, dyspareunia, dyschezia, dysuria and CPP was achieved and 
maintained over the follow up, supporting the increased QoL in 
patients undergoing DNG treatment [12,21].

The patients’ adherence to the treatment regimen remained 
high throughout the follow up, with 81% of individuals continu-
ing DNG at 12 months, followed by 76% at 24 months, and 73% 
at the 36-month visit, confirming recent studies of long-term 

Figure 3.  Side effects occurrence as frequency (%) at 12, 24 and 36 months follow up.
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observation of DNG treatment [11,17]. Furthermore, the course 
of the first 6 months of treatment resulted crucial, both in terms 
of response and tolerance, since the average time for treatment 
discontinuation was 7 months. The rate of amenorrhea increased 
up 93% at 36 months, showing a progressive reduction in bleed-
ing across time, supporting the importance of counseling patients 
regarding bleeding irregularities especially during the first months 
of treatment, to increase the compliance [22].

The primary reason for discontinuation of treatment was due 
to side effects (including those patients that interrupted the 
treatment for both side effects and inefficacy of the drug) and 
overall, nearly 90% of them discontinued the treatment during 
the first year. Given that the initial year signifies the period with 
the highest observed prevalence of therapy withdrawal, it could 
be used as a predictive indicator for long-term treatment toler-
ance, potentially enabling the assessment of a patient’s likelihood 
to tolerate the drug over an extended duration [13].

The withdrawal from treatment was notably influenced by 
specific side effects, including reduced sexual drive, AUB, vaginal 
dryness, and mood disorders. Throughout the follow-up, these 
side effects underwent changes in frequency, along with the 
onset of hot flushes, despite an overall low rate observed in our 
study as in others [11,23]. Particularly, reduced sexual drive, vag-
inal dryness, and hot flushes demonstrated an increase during 
the 36-month follow-up, whereas AUB and mood disorders sig-
nificantly decreased. Common side effects such as weight gain, 
hydric retention, headache, breast tenderness remained unchanged 
in frequency over the study period. In case of symptoms already 
present before DNG treatment, for instance a preexisting head-
ache, this was improved after initiating DNG therapy. In addi-
tion, the observation that the vaginal administration of DNG pill 
may overcome some of these side effects is of interest for some 
endometriosis patients who require a long-term treatment. The 
vagina has previously shown to be a good route of administra-
tion for hormones [24], and notably for progestins labeled for 
the treatment of endometriosis, such as danazol, resulted efficient 
also by vaginal administration with less systemic side effects [25].

In our cohort, despite the presence of side effects, patients con-
tinued DNG treatment due to the significant reduction of EAP in 
all evaluated aspects, hence, significantly improving their QoL. 
Besides, all the side effects were from mild to moderate in inten-
sity. Furthermore, the use of a specific questionnaire with 15-items 
allowed a detailed collection of side effects, representing a strength 
of the study. Nevertheless, the influence of comorbidities should 
be considered when evaluating symptoms such as abdominal 
bloating, headache and mood disorders, as confounding factors for 
side effects profile. Despite the limited sample size, the long follow 
up of patients is a strength of the study and provides a reliable 
overview of real-life experience of DNG treatment.

In conclusion, DNG is an effective long-term treatment for all 
phenotypes of endometriosis, with few side effects, causing the 
discontinuation of the treatment mainly during the first year. 
Thus, the course of 1-year treatment is a predictive indicator for 
long-term treatment adherence.
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