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Abstract
BACKGROUND 
The quality of life of women with endometriosis is substantially adversely 
affected by the pelvic pain caused by this disease. However, the choice of 
medication for endometriosis remains controversial, and no drug has been clearly 
proven to be superior to others.

AIM 
To assess the efficacy and safety of dienogest, a synthetic progestin, in the 
treatment of women with painful symptoms of endometriosis.

METHODS 
PubMed, EMBASE, the Cochrane Library, and the Web of Science databases were 
searched from their inceptions to January 21, 2020 for randomized controlled 
trials (RCTs) that compared dienogest with other popular prescription drugs for 
the treatment of endometriosis. Two reviewers extracted the data. Mean 
difference (MD) values and risk ratios (RRs) with 95% confidence intervals (CIs) 
were calculated.

RESULTS 
Ultimately, seven RCTs with a total of 1493 participants met the requirements for 
this review. Dienogest was found to more effective than placebo in alleviating 
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endometriosis-related pain (MD = -32.93, 95%CI: -44.63 to -21.23), but led to a 
more significant decline in plasma estradiol concentrations than placebo (MD = -
44.7, 95%CI: -62.24 to -24.69). Dienogest was superior to gonadotropin-releasing 
hormone analogues (GnRH-a) in relieving pain (MD = -2.41, 95%CI: -3.58 to -1.24). 
Moreover, compared with dienogest, GnRH-a were significantly more likely to 
lead to the loss of bone mineral density (MD = 2.77, 95%CI: 0.16 to 5.37) and were 
significantly associated with a higher incidence of headaches (RR = 0.68, 95%CI: 
0.52 to 0.91) and hot flushes (RR = 0.43, 95%CI: 0.18 to 1.02).

CONCLUSION 
This meta-analysis demonstrated that dienogest may be a better pain-relief 
treatment for endometriosis patients, due to its high efficacy and tolerability.

Key Words: Dienogest; Gonadotrophin-releasing hormone analogues; Meta-analysis; 
Endometriosis; Medication

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We comprehensively and systematically analyzed the safety and effectiveness 
of dienogest for the treatment of endometriosis-related pain. Only high-quality 
randomized controlled trials that compared dienogest with other drugs, such as gonado-
trophin-releasing hormone analogues and placebo, were included in the meta-analysis. 
The results provide guidelines for the standardization of the clinical use of medications 
for endometriosis and would improve the choice of medications for patients.

Citation: Lin SC, Wang XY, Fu XL, Yang WH, Wu H, Bai Y, Shi ZN, Du JP, Wang BJ. 
Systematic review and Meta-analysis of efficacy and safety of dienogest in treatment of 
endometriosis. World J Meta-Anal 2021; 9(4): 377-388
URL: https://www.wjgnet.com/2308-3840/full/v9/i4/377.htm
DOI: https://dx.doi.org/10.13105/wjma.v9.i4.377

INTRODUCTION
Endometriosis is defined as the presence of endometrial glands and stroma outside of 
the uterine cavity, and affects about 200 million women worldwide[1-3]. Although the 
pathogenesis of endometriosis remains unclear, it is generally accepted that its basic 
feature is the existence of ectopic endometrium. The chronic inflammatory reaction 
induced by ectopic endometrial lesions is the central process leading to endometriosis-
related pain[4,5]. The resulting painful symptoms, such as dysmenorrhea, dyspa-
reunia, and chronic pelvic pain, have a pronounced negative effect on quality of life 
and are the primary reason for which patients seek treatment[6,7]. Recent studies have 
emphasized the adverse effect of endometriosis symptoms on sexual function, work 
productivity, and psychological aspects of life[8]. The physical and mental suffering of 
patients is possibly due to the absence of sufficiently effective and targeted therapeutic 
methods.

The management of endometriosis has continuously improved, and a patient’s 
choice of treatment methods, such as medication, surgery, or assisted reproductive 
technology, usually depends on her age and fertility requirements[4]. Medication is 
the first-line therapeutic option for women who do not wish to conceive in the 
immediate future, considering that surgery has a high rate of recurrence and risk of 
complications and can reduce the ovarian reserve[1]. There are also many widely 
available pharmacological treatments for endometriosis, such as painkillers, non-
steroidal anti-inflammatories (NSAIDs), combined oral contraceptives (COCs), 
progestins, and gonadotrophin-releasing hormone analogues (GnRH-a)[9,10]. 
Although each type of drug is widely used worldwide, they also have clear disadvan-
tages. Additionally, no drug has been proven markedly superior to others.

Dienogest, a 19-nortestosterone and progesterone derivative, is a fourth-generation 
synthetic oral progestin that was designed to treat endometriosis. It binds highly 
selectively to progesterone receptors, thereby exerting potent progestogenic effects 

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2308-3840/full/v9/i4/377.htm
https://dx.doi.org/10.13105/wjma.v9.i4.377


Lin SC et al. Meta-analysis of dienogest

WJMA https://www.wjgnet.com 379 August 28, 2021 Volume 9 Issue 4

with little androgenic, mineralocorticoid, or glucocorticoid activity[11]. Crucially, 
dienogest suppresses the growth of endometrioid tissue and also exerts anti-inflam-
matory, antiproliferative, and antiangiogenic effects[12-14]. It has also shown good 
effectiveness and a favorable safety profile in long-term clinical application and 
follow-up studies. However, it remains uncertain whether dienogest is superior to 
other drugs.

The aim of this systematic review and Meta-analysis was to evaluate the efficacy 
and safety of dienogest for the treatment of endometriosis in women of reproductive 
age. We integrated and Meta-analyzed data from high-quality randomized controlled 
trials (RCTs) to assess differences between the treatment effects of dienogest and those 
of other drugs. This revealed strong evidence that dienogest should be the drug of first 
choice for treating endometriosis.

MATERIALS AND METHODS
Search strategy
To identify all relevant literature, a systematic search of the Cochrane Library, 
EMBASE, PubMed, and the Web of Science was conducted on January 21, 2020, using 
combinations of the following search terms: (endometriosis OR adenomyosis OR EMT 
OR EM OR uterine adenomyosis OR endometrioma) AND dienogest AND (placebo 
OR blank control OR drug). The search process and determination of eligibility were 
conducted independently by two investigators (Wang XF and Fu XL). Disagreements 
about eligibility or search criteria were mitigated through discussion with a third 
reviewer (Lin SC).

Study selection
We only included trials in which women had signs and symptoms of endometriosis or 
adenomyosis. Trials that met all of the following criteria were included: (1) Prospective 
RCTs; (2) English language studies; (3) Patients in the experimental group were treated 
with dienogest, whereas those in the control group received other medications, such as 
GnRH-a, placebo, COCs, or NSAIDs; and (4) The primary outcome was an improve-
ment in endometriosis-associated pain, and other outcomes included adverse effects 
and changes in clinical laboratory parameters.

Meta-analyses, reviews, case reports, conference abstracts, cohort studies, 
retrospective studies, and trials without available data were excluded. Studies 
involving adolescent or menopausal women were also excluded.

Data extraction
Two authors (Wang XF and Fu XL) independently extracted the data from the studies 
that met all of the inclusion criteria and none of the exclusion criteria. The data 
extracted were the first author’s name, the publication year, the study design, the 
interventions, the number of participants, and the inclusion criteria.

The primary efficacy outcome was a change in the visual analogue scale (VAS) 
scores of endometriosis-related pain before and after the trial, and the secondary 
efficacy outcome was a change in the number of analgesics administered. The 
outcomes used to evaluate safety were changes in bone mineral density (BMD) and 
estrogen concentration, the incidence of hot flushes and headaches, and the occurrence 
of other adverse events.

Study quality
To assess the quality of each included study, the Cochrane risk-of-bias assessment tool 
was used. Each type of risk was graded as low, high, or unclear for the included RCTs. 
Seven criteria related to the risk of bias were assessed in each study: (1) Random 
sequence generation; (2) allocation concealment; (3) blinding of participants and 
personnel; (4) blinding of outcome assessment; (5) incomplete outcome data; (6) 
selective reporting; and (7) other bias. Two authors (Wang XF and Fu X) indepen-
dently assessed the risk of bias for each included study. Disagreements were resolved 
by discussion with a third reviewer (Lin SC).

Statistical analysis
Review Manager (RevMan) 5.3 software was used to conduct the Meta-analysis. 
Continuous data and dichotomous data are reported as the mean ± standard deviation 
(SDs) and the number of outcome events/total number, respectively. We also calcu-
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lated the mean difference (MD) and 95% confidence intervals (CIs) of continuous data. 
Risk ratios (RRs) and 95%CIs were calculated for dichotomous data. Q tests and I2 
statistics were applied to evaluate the heterogeneity in outcomes between studies. If 
there was no heterogeneity or I2 < 50%, a fixed-effect model was used to analyze the 
results. If I2 ≥ 50%, indicating the existence of high heterogeneity between studies, a 
random-effects model was used. Subgroup analysis was carried out according to the 
type of intervention. We also conducted a sensitivity analysis to find the source of 
heterogeneity. A funnel plot was used to assess publication bias. In all analyses, a P-
value < 0.05 was considered statistically significant.

RESULTS
Study selection and characteristics
The search strategy identified 1028 trials. Initially, 385 duplicates were excluded, and a 
further 629 trials were excluded based on the title and/or abstract. The remaining 14 
trials were further assessed by reading the full text. Four trials were excluded because 
randomization was not adopted in the grouping process[15-18]. One dose-ranging 
study was excluded because it did not compare dienogest with other treatments[19]. 
One trial’s detailed data were not provided, and it was also excluded as the author did 
not respond to a request for data[20]. One trial investigating the benefits of dienogest 
treatment before in vitro fertilization and embryo transfer was excluded, as it did not 
measure the specific outcomes analyzed in this meta-analysis[21]. Finally, seven RCTs 
with a high level of evidence were eligible for the analysis[22-28]. The procedure for 
study selection is presented in Figure 1.

Table 1 presents the characteristics of the studies included in this meta-analysis. The 
seven prospective RCTs included a total of 1493 women from ten countries: Germany, 
Italy, Ukraine, Austria, Spain, Poland, Portugal, Japan, China, and Egypt. Two 
milligrams of dienogest per day was the dosage in all studies. Efficacy was assessed in 
terms of changes in VAS scores for endometriosis-related pain and changes in the 
intake of supportive analgesic medication (SAM). Safety was assessed in terms of 
changes in BMD and serum estradiol (E2) concentrations, and the incidence of 
headaches and hot flushes. The results of quality assessment are shown in Figure 2. All 
eligible trials indicated a low risk of bias.

VAS score for endometriosis-related pain
All seven studies assessed the efficacy of dienogest in comparison with that of other 
drugs (placebo or GnRH-a) in terms of changes in VAS scores at the end of the 
treatment period. However, the data of one study were unclearly presented[26]. Our 
meta-analysis revealed a statistically significant advantage of dienogest, compared 
with other drugs, in terms of the relief of endometriosis- or adenomyosis-associated 
pain (MD = -17, 95%CI: -30.19 to -3.80). Considering the rather high heterogeneity 
between the studies [an I2 of 97% (P < 0.00001)], we conducted a subgroup analysis of 
the different categories of alternative drugs.

Dienogest was found to be significantly superior to GnRH-a for pain relief (MD = -
2.41, 95%CI: -3.58 to -1.24) with a very low heterogeneity (I2 = 0.0%, P = 0.57). 
Dienogest was also significantly superior to placebo with respect to pain relief [MD = -
32.93, 95%CI: -44.63 to -21.23], but with a high heterogeneity (I2 = 84%, P = 0.002) 
(Figure 3A). Subgroup analysis reduced the heterogeneity within each group but did 
not eliminate it. Therefore, we performed a sensitivity analysis by excluding each 
study, and then analyzing the effect of this exclusion. This revealed that the RCT 
performed by Lang et al[25] was the probable source of heterogeneity, as its 
elimination decreased I2 from 84% to 0.0%. The combined results of the other two 
articles also indicated that dienogest was superior to lacebo for pain relief (MD = -
38.83, 95%CI: -45.17 to -32.49). Visual inspection of the funnel plot of the changes in 
VAS scores reveals its asymmetry, which suggests that there was some degree of 
publication bias and that more studies are needed to validate the results (Supple-
mentary Figure 1).

SAM intake 
Three studies that compared dienogest with placebo reported the change in the level 
of SAM intake, and the combined results indicated a significantly larger reduction of 
SAM intake in the dienogest group than the placebo group (MD = -0.39, 95%CI: -0.75 
to -0.03), with an I2 of 72% (P = 0.03) (Figure 3B). Subgroup analyses of two studies 
(Osuga et al[27] and Lang et al[25]) demonstrated a high heterogeneity, i.e., a minimum 

https://f6publishing.blob.core.windows.net/91e17fde-6cf9-406d-ab1e-03fa64efb944/WJMA-9-377-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/91e17fde-6cf9-406d-ab1e-03fa64efb944/WJMA-9-377-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/91e17fde-6cf9-406d-ab1e-03fa64efb944/WJMA-9-377-supplementary-material.pdf
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Table 1 Characteristics of the studies included in the Meta-analysis

Ref. Study 
design Country Blind Duration Intervention Sample 

size
Efficacy 
assessments

Safety 
assessments

Harada et al
[22], 2009

RCT Japan Double-blind 24 wk 2 mg/d DNG vs 900 
μg/d buserelin

137/134 VAS BMD change Hot 
flashes Headache

Strowitzki et 
al[23], 2010

RCT Germany Austria 
Spain Poland Italy 
Portugal

Open-label 24 wk 2 mg/d DNG vs 3.75 
mg/4wk leuprolide

124/128 VAS Hot flashes 
Headache

Abdou et al
[24], 2018

RCT Egypt Open-label 12 wk 2 mg/d DNG vs 3.75 
mg/4 wk leuprolide

130/131 VAS Hot flashes 
Headache

Lang et al[25], 
2018

RCT China Double-blind 24 wk 2 mg/d DNG vs 
placebo

130/132 VAS SAM intake BMD change E2

Strowitzki et 
al[26], 2010

RCT Germany Italy 
Ukraine

Double-blind 12 wk 2 mg/d DNG vs 
placebo

102/96 SAM intake BMD change E2 
Headache

Osuga et al
[27], 2017

RCT Japan Double-blind 16 wk 2 mg/d DNG vs 
placebo

34/33 VAS SAM intake E2 Hot flashes

Harada et al
[28], 2017

RCT Japan DNG: Un-
blind Placebo: 
Blind

24 wk 2 mg/d DNG vs 
placebo

53/129 VAS

EM: Endometriosis; AD: Adenomyosis; SAM: Supportive analgesic medication; BMD: Bone mineral density; E2: Serum estradiol.

Figure 1  Flowchart of study selection process.

I2 of 52%. The sensitivity analysis subsequent to removal of either of those studies 
indicated that the statistical difference between dienogest and placebo was not 
significant (P = 0.08 and 0.24 for Osuga et al[27] and Lang et al[25], respectively). Thus, 
additional studies are required to validate this result.

Change in BMD
Three studies investigated the effect of dienogest on BMD, and we found that there 
was a statistically significant difference between dienogest and the other drugs with 
respect to changes in BMD. Two studies compared dienogest with GnRH-a, whereas 
one study compared dienogest with placebo. Therefore, a subgroup analysis was 
conducted based on the type of drug used as the control. A greater reduction in BMD 
was observed in the GnRH-a group than in the dienogest group (MD = 2.77, 95%CI: 
0.16 to 5.37), but there was a significant heterogeneity between these two trials (P = 
0.02, I2 = 80%). Furthermore, a smaller reduction in BMD was observed in the placebo 
group than in the dienogest group (MD = -0.71, 95%CI: -0.72 to -0.70) (Figure 4A).

Change serum E2 concentrations 
Serum E2 concentrations were measured in three studies in which dienogest was 
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Figure 2  Risk of bias summary of randomized controlled trials.

Figure 3 Change in visual analogue scale scores and supportive analgesic medication. A: Forest plot showing dienogest vs other intervention 
(GnRH-a and placebo) in the outcomes of changes in endometriosis related pain measured on visual analogue scale; B: Forest plot showing dienogest vs placebo in 
the outcome of supportive analgesic medication intake changes at the end of treatment. CI: Confidence interval.

compared with placebo. The E2 concentrations were lower in the dienogest groups 
than in the placebo groups. A Meta-analysis of the three studies showed that the 
decrease in the E2 concentration was -44.47 pg/mL [95%CI: -62.24 to -24.69]. The 
pooled measures revealed an I2 value of 0.0% (P = 0.78), indicating a homogeneity 
between studies (Figure 4B).

Headache
Headaches were one of the most common drug-related adverse effects reported during 
treatment. Four studies reported the incidence of headache after treatment: Three 
studies comparing dienogest with GnRH-a and one comparing dienogest with 
placebo. Their I2 of 31% (P = 0.23) indicated that there was a high heterogeneity 
between these studies. Therefore, the studies were divided into two subgroups 
according to the type of drug used in the control group. Women in the dienogest 
group were less likely to experience headaches than those in the GnRH-a group (RR = 
0.68, 95%CI: 0.52 to 0.91), with I2 of 0.0% indicating that there was no heterogeneity 
between the studies in this group. The only RCT that compared dienogest with a 



Lin SC et al. Meta-analysis of dienogest

WJMA https://www.wjgnet.com 383 August 28, 2021 Volume 9 Issue 4

Figure 4 Changes in bone mineral density and serum estradiol. A: Forest plot showing dienogest vs other intervention (GnRH-a and placebo) in the 
outcomes of percent change in bone mineral density; B: Forest plot showing dienogest vs placebo in the change of serum estradiol at the end of treatment. CI: 
Confidence interval.

placebo did not show a significant difference in the incidence of headaches (RR = 2.07, 
95%CI: 0.75 to 5.74, P = 0.16) (Figure 5A).

Hot flushes
Three studies comparing dienogest with GnRH-a and one study comparing dienogest 
with placebo reported the incidence of hot flushes. Due to the high heterogeneity 
between these studies (I2 = 81%), we performed a subgroup analysis based on the type 
of drug used as the control. Only one study compared dienogest with placebo, 
reporting that the difference in the incidence of hot flushes was not statistically 
significant (RR = 4.86, 95%CI: 0.24 to 97.51).

The subgroup analysis showed that the incidence of hot flushes was greater in 
women treated with GnRH-a than in women treated with dienogest (RR = 0.43, 95%CI: 
0.18 to 1.02; I2 = 86%, P = 0.0008) (Figure 5B). After excluding the study by Harada et al
[22] from the sensitivity analysis, the I2 decreased from 86% to 39%. However, the 
combined results of the two remaining studies indicated that the difference between 
dienogest and GnRH-a with respect to the incidence of hot flushes was not statistically 
significant (P = 0.06). Given these conflicting results, more data are required to clarify 
the differences between the incidence of this adverse effect resulting from dienogest or 
GnRH-a treatment.

DISCUSSION
The chronic nature of endometriosis means that lifelong management must be the 
focus of clinical decision making, for which patients urgently need safer and more 
effective drugs. To comprehensively evaluate the efficacy and safety of dienogest in 
the treatment of endometriosis, we performed a Meta-analysis of seven RCTs that 
included a total of 1493 patients. The results showed that the pain-relieving ability of 
dienogest was superior to that of placebo and GnRH-a. Dienogest also exhibited 
significant safety advantages over GnRH-a, due to its low incidence of adverse effects. 
Taken together, these findings indicate that dienogest should be the first-line treatment 
for endometriosis.

The superior pain-relieving ability of dienogest may be attributable to the greater 
decrease in serum E2 concentrations observed in dienogest-treated patients than in 
those who received other treatments. This is consistent with the fact that a 
randomized, dose-controlled study indicated that a daily 2-mg dose of dienogest 
moderately suppresses E2 production and reliably inhibits ovulation[29], and that a 
moderate decrease in estrogen concentration effectively suppresses the growth of 
endometrial tissue and does not result in hypoestrogenic adverse effects, in accordance 
with the threshold theory proposed by Barbieri[30]. The patients’ dependence on 
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Figure 5 Incidence of headache and hot flushes. A: Forest plot showing dienogest vs other intervention (GnRH-a and placebo) in the incidence of 
headache; B: Forest plot showing dienogest vs other intervention (GnRH-a and placebo) in the incidence of hot flushes.

supportive analgesics also decreased during treatment with dienogest, providing 
indirect evidence for the drug’s pain-relieving effect. In addition, in the safety analysis, 
no difference was observed in the incidence of headaches and hot flushes between the 
two groups. An extended study investigating the effects of dienogest treatment over 
53 wk found that it induced a sustained reduction in endometriosis-associated pelvic 
pain, with low rates of treatment-related adverse events[31].

The superiority of dienogest over GnRH-a for relieving endometriosis-related pain 
was also supported by a -2.41 mm difference in VAS pain scores. In concordance with 
our findings, another meta-analysis concluded that dienogest was superior to GnRH-a 
in this regard, with a -2.17 mm difference in VAS pain scores[32]. Gerlinger et al[33] 
suggested a non-inferiority margin of 10 mm for endometriosis related pian measured 
using a VAS. Therefore, although the -2.41 mm difference in the VAS pain score is 
statistically significant, it is less than the suggested minimal clinically significant 
difference of 10 mm, and thus does not prove that dienogest is superior to GnRH-a in 
relieving endometriosis-related pain. However, the two drugs appear equivalent in 
terms of their pain-relieving ability, and more RCTs are required to confirm whether 
they clinically differ in this ability.

The safety of drugs used for the long-term management of endometriosis must not 
be overlooked. Dienogest showed significant safety benefits over GnRH-a, as the latter 
was more likely to lead to decreased BMD and an increased incidence of headaches 
and hot flushes. GnRH-a are an effective therapy for endometriosis, but they are also 
associated with hypoestrogenism and decreased BMD if taken for more than 6 mo. 
Patients are prescribed an add-back therapy to prevent this adverse event[34]. In 
contrast, dienogest can be taken for a long term with fewer adverse effects. A pooled 
analysis from four European RCTs confirmed the favorable safety and tolerability of 
dienogest in both short- and long-term use[35]. Thus, dienogest appears a better 
option for patients who require chronic treatment.

Research on the mechanism by which dienogest relieves the pelvic pain of endomet-
riosis remains exploratory. Some researchers have found that dienogest can inhibit the 
production of tumor necrosis factor alpha and interleukin 1 beta by agonizing proges-
terone receptors, and ultimately inhibit the production of nerve growth factor, which 
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has been shown to be an important factor in the pelvic pain of endometriosis[36-39]. It 
has also been suggested that the high efficacy of dienogest in relieving endometriosis 
pain is related to the expression of nuclear factor kappa-B (NF-κB) and Bcl-2, because 
dienogest can increase the activity of NF-κB and thus increase the apoptosis of 
endometrial mesenchymal cells[13,40]. Accordingly, a fuller understanding of the 
mechanism of action dienogest is required, as this may optimize its clinical applic-
ability.

The main strength of this meta-analysis is that we only included RCTs with high 
levels of evidence, which included a total of 1493 patients, most of whom were clearly 
diagnosed by histology or laparoscopy. Second, our analysis of the safety and effect-
iveness of dienogest for the treatment of endometriosis was comprehensive and 
systematic. The results of this meta-analysis demonstrate how the clinical use of 
medications for endometriosis could be standardized and enhance patients’ ability to 
select the best treatment.

However, there are some limitations of our study. First, the included studies 
differed in the category of disease, the ethnicity of participants, the types of GnRH-a 
used for treatment, the administration route, and the duration of treatment, which 
may account for the heterogeneity between studies that we observed. For example, in 
analyzing the changes in BMD between the two studies, Gerlinger et al[32] attributed 
the heterogeneity observed between these studies to ethnicity. Moreover, estrogen 
plays a crucial role in the growth and maintenance of the skeleton, and Asian women 
have higher blood concentrations of estrogens than Caucasian women[41]. In addition, 
we conducted subgroup and sensitivity analyses to determine the sources of hetero-
geneity. Second, although the most frequent drug-related effect of dienogest in all 
included studies was irregular uterine bleeding (spotting and breakthrough bleeding), 
our safety assessments did not analyze this side effect. Although patients used daily 
diaries to record bleeding patterns in four of the included trials, these data cannot be 
used to accurately estimate the severity of bleeding. As such, an approach that can 
quantitatively evaluate irregular genital bleeding is needed to investigate this adverse 
effect. Third, our meta-analysis only included a small number of studies, and none 
compared dienogest with other therapies, such as compound COCs or levonorgestrel 
intrauterine devices, which have been proven effective in the treatment of endomet-
riosis and adenomyosis. Finally, more studies are required to evaluate the pharmacoe-
conomics of drugs that are commonly used to treat endometriosis.

CONCLUSION
This Meta-analysis systematically evaluated the efficacy and safety of dienogest for the 
treatment of endometriosis. The results showed that dienogest is superior to placebo 
and GnRH-a in terms of pain relief and is better tolerated than GnRH-a. This 
demonstrates that dienogest may be the best medication for endometriosis patients 
seeking pain relief. Further high-quality RCTs are warranted to confirm these findings.

ARTICLE HIGHLIGHTS
Research background
Endometriosis is one of the common gynecological diseases in reproductive women 
and the concomitant pelvic pain has substantial negative effects on patients’ quality of 
life. In recent years, significant advances have been made in the treatment of endomet-
riosis, and drugs remain the primary treatment option for women of childbearing age. 
However, there is no agreement on which drugs are most effective and tolerated for 
the treatment of endometriosis.

Research motivation
Several well-designed randomized controlled trials (RCTs) have demonstrated that 
dienogest is effective in relieving endometriosis-related pain and has a tolerable 
adverse-effect profile. However, these RCTs have not unambiguously demonstrated 
whether dienogest is superior to other drugs.

Research objectives
This study was conducted to evaluate the effectiveness and safety of dienogest 
compared with other drugs for the treatment of endometriosis.
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Research methods
This meta-analysis only included RCTs that compared dienogest with other drugs in 
the treatment of endometriosis. Review Manager (RevMan) 5.3 software was used to 
calculate mean difference (MD) values and risk ratios (RRs) with 95% confidence 
intervals (CIs).

Research results
This study included seven RCTs with 1493 participants and demonstrated that 
dienogest was more effective than placebo in alleviating endometriosis-related pain 
(MD = -32.93, 95%CI: -44.63 to -21.23), and led to a more significant decrease in plasma 
estradiol concentrations than placebo (MD = -44.7, 95%CI: -62.24 to -24.69). The 
combined results showed that dienogest was superior to GnRH-a in relieving pain 
(MD = -2.41, 95%CI: -3.58 to -1.24). Furthermore, adverse events were more frequent in 
patients in the GnRH-a group, including the loss of BMD (MD = 2.77, 95%CI: 0.16 to 
5.37), headaches (RR = 0.68, 95%CI: 0.52 to 0.91), and hot flushes (RR = 0.43, 95%CI: 
0.18 to 1.02).

Research conclusions
Dienogest is an effective and tolerable therapeutic for the treatment of endometriosis-
related pain in women of reproductive age.

Research perspectives
The results of this meta-analysis provide insights on how the clinical use of 
medications for endometriosis could be standardized and should improve the choice 
of medications for patients.
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