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Abstract
Background and objective  Endometriosis and adenomyosis are two common diseases that impair women’s health, 
and dienogest is one of the pharmacologic treatments which is the first-line therapeutic option for patients with 
pelvic pain and individuals who have no desire for immediate pregnancy. The goal of this study was to summarize 
the current evidence of adverse events associated with dienogest as well as the prevalence of these adverse events 
during treatment with dienogest.

Methods  Several databases (PubMed, Embase, Cochrane Central and Clinicaltrials.gov, etc.) and the US FDA 
Adverse Event Reporting System (FAERS) Public Dashboard were searched on May 31, 2023, using the topic words 
alongside free words of dienogest and “adverse reaction”. Studies were incorporated into this research if they 
reported or assessed safety issues or adverse reactions of dienogest during the period of endometriosis treatment or 
adenomyosis therapy. The extracted information comprised trial design, dienogest and control group demographics, 
as well as reported side effects.

Results  This systematic review comprehended 39 publications in total. The mean age of patients in the included 
studies was 34.43 years. The follow-up duration varied from 3 to 60 months. Most adverse reactions were common 
and not serious, and the most common adverse reactions during dienogest medication were abnormal uterine 
bleeding (55%, 95% CI 37–73%), amenorrhea (17%, 95% CI 2–42%) and swelling (13%, 95% CI 3–28%). Uncommon 
adverse reactions included dysmenorrhea (0.2%, n = 1), dyspepsia (0.4%, n = 1), and (lower) abdominal pain (1%, 95% 
CI 0–3%), urticaria (1%, 95% CI 0–3%) and peritonitis (1%, n = 1). Serious adverse reactions including decreased lumbar 
spine Bone Mineral Density (BMD), depression, peritonitis and so on have been reported. Heterogeneity assessment 
revealed that patient number and study design are influencing factors to adverse reaction prevalence. Moreover, 
abdominal pain, diarrhea, nausea and vomiting, back pain and anemia are side effects reported both in the FAERS 
database and in the systematic review.

Conclusions  Dienogest’s most frequent side effects were not severe. Dienogest is generally safe for treating 
endometriosis and adenomyosis. Nevertheless, people should be aware of serious adverse reactions, such as 
decreased lumbar spine BMD and hemorrhagic shock.
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Introduction
Endometriosis and adenomyosis, two diseases that fre-
quently impair women’s health, share extremely similar 
pathophysiologies, the tissues of which both originate 
from the intracavity endometrium. Endometriosis is a 
prevalent, often life-affecting condition that occurs in 
most women during adolescence [1]. Globally, 5–10% of 
women of reproductive age are affected by endometrio-
sis [2]. It is a chronic, inflammatory, gynecologic disease 
characterized by the presence of endometrial-like tis-
sue outside the uterus and can evolve to include symp-
toms and conditions encompassing multiple systems [1, 
3]. This complex disease has a considerable impact on 
the quality of life of affected individuals and has no cure 
[4]. It is associated with a large disability in daily living, 
causing socioeconomic deterioration and burden [5]. A 
systematic review revealed that endometriosis and ade-
nomyosis were even associated with reduced pregnancy 
and live birth rates, and increased miscarriage in women 
[6]. The declining birth rate is not only a patient issue but 
also a serious national issue. Population aging and shrink-
age overlap each other and significantly impact society at 
large through health issues, becoming a looming demo-
graphic challenge starting from Asia [7]. Infertility and 
pain are the major concerns of endometriosis. In regard 
to infertility, the available therapeutic options are surgi-
cal approaches; and pharmacological therapies are most 
often suggested for endometriosis-associated pain [8].

Surgical, pharmacologic and nonpharmacologic 
approaches for treating patients with endometriosis are 
recommended by guidelines and the literature [1, 3–4, 
9], and pharmacologic treatment is the first-line thera-
peutic option for patients with pelvic pain and no desire 
for immediate pregnancy [10]. Progestins, combined oral 
contraceptives (COCs), gonadotropin-releasing hormone 
agonists (GnRHa), and the levonorgestrel-releasing intra-
uterine system (LNG-IUS) are suggested as pharmaco-
logical therapies [8]. Moreover, oral contraceptives, the 
LNG-IUS, and Dienogest (DNG) should be used as first-
line medical options for pain and heavy menstrual bleed-
ing caused by endometriosis and adenomyosis [1, 4, 9] 
according to guidelines and expert opinions [9, 11].

DNG 2  mg is an effective and tolerable alternative to 
surgical intervention for the long-term management of 
endometriosis and is comparable to COCs for the relief of 
endometriosis-associated pelvic pain and health-related 
quality of life (QoL) [12] and is better than GnRH-a after 
surgery for endometriosis [13]. DNG, a fourth-generation 
progestin, has long been used as a progestogen in combi-
nation with ethinylestradiol as an oral contraceptive [14]. 
In January 2008, DNG 2 mg was first launched in Japan 
as a new drug for treating endometriosis and has since 
been approved in many countries and regions around the 

world. In 2009, DNG received approval for the treatment 
of endometriosis in the European Union [11].

The reduction in endometriotic lesions and pain symp-
toms and improvement in the QoL are significantly 
greater in women taking dienogest than women taking 
continuous COC [15]. In areas where it is marketed, pro-
gestin DNG appears to be superior to COCs for treat-
ing adenomyosis [16]. A larger evidence base supports 
the use of dienogest therapy compared with GnRHa as 
first-line medical therapy [17]. Long-term treatment with 
DNG 2 mg has been shown to decrease recurrent endo-
metrioma size, which may indicate an additional benefit 
of its use in medical treatment [18]. Moreover, both of 
these treatment regimens (GnRHa and COC) are asso-
ciated with suboptimal safety and tolerability [19–20], 
which limits their long-term use. In clinical trials, 2 mg 
of DNG once daily was reported to be generally safe and 
well tolerated for the treatment of endometriosis [11].

Convincing safety and tolerability data, in combina-
tion with proven efficacy, represent key characteristics 
when choosing an optimal therapy for long-term use 
in endometriosis [21]. An observational study of 157 
patients with endometriosis evaluated the efficacy and 
long-term safety (up to 108 months) of DNG treatment, 
and the study revealed that long-term therapy was asso-
ciated with greater rates of side effects, such as head-
ache, weight gain and libido reduction [22]; however, the 
sample size was small, especially the maximum duration 
of observation (only 1 patient). To our knowledge, most 
clinical studies have been limited to small retrospective 
and prospective studies, and few large-scale clinical stud-
ies have evaluated the safety of DNG. Strowitzki [21] 
described the safety profile of dienogest in the European 
population, but was limited to 4 clinical trials with less 
homogeneity (a pilot study of high doses of 20 mg/day, a 
phase II dose-ranging study, and a phase III trial) involv-
ing 332 women. There are currently no large population-
based safety studies conducted with DNG.

Thus, the goal of this systematic review and meta-
analysis was to compile the most recent data on adverse 
events of DNG and how frequently they were reported 
while using it.

Methods
Data sources and search strategy
The following electronic bibliographic databases were 
searched: PubMed, Embase, the Cochrane Central Reg-
ister of Controlled Trials (CENTRAL), ClinicalTrials, 
ChiCTR, SinoMed, CNKI, and VIP from conception 
to May 2023. We conducted a search in the abovemen-
tioned databases using the following topic words and 
free words related to our review theme: (“Dienogest” 
OR “visanne” OR “STS-557”) AND (“case report” OR 
“adverse reaction” [e.g., adverse drug reaction]). A search 
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was conducted for any relevant research in the references 
and linked review articles, letters, and protocols. Syn-
onyms of search terms suggested by the search engines 
were used. The detailed search algorithms are available in 
Electronic Supplementary Material 1.

To further document the adverse effects of DNG, infor-
mation was also retrieved from the FAERS Public Dash-
board [23], a spontaneous reporting system. ‘Dienogest’ 
and ‘visanne’ were used as the search terms and were 
restricted to the “primary suspect” (PS) drug. SAS soft-
ware (version 9.4) was utilized to mine the DNG adverse 
event data that were accessible from 2010 Q1 to 2023 Q2 
on the FAERS Public Dashboard.

Symptoms of AEs were coded by using the Medical 
Dictionary for Regulatory Activities (MedDRA 26.0) 
with preferred terms (PTs) and the system organ class 
(SOC), an internationally standardized, clinically vali-
dated terminology [24]. The FDA does not demand proof 
of a drug’s causal connection to an incident, and it should 
be stressed. Additionally, FAERS data cannot be used to 
produce incidence, risk assessment, or risk rating.

Inclusion and exclusion criteria
The studies included in this meta-analysis were the fol-
lowing types of studies: (1) human studies; (2) studies 
that specifically considered DNG as the exposure; and 
(3) studies that specifically indicated adverse reactions or 
safety outcomes during DNG use. Studies were excluded 
if they were (1) animal studies, systematic reviews, or 
meta-analyses; (2) used DNG in combination with oral 
contraceptives; (3) lacked safety or side effect informa-
tion about DNG; or (4) were conducted on males. The 
case reports and case studies that contained information 
that was not applicable for calculating pooled data were 
included in the systematic review but excluded from the 
meta-analysis. The preferred reporting items for system-
atic reviews and meta-analysis (PRISMA) diagram of 
the systematic literature review process are displayed in 
Fig. 1.

Data extraction
The articles that were identified through the search were 
preserved in EndNote X8 (Thomson Reuters, New York, 
USA), a citation manager. The first author went over the 
titles and abstracts of the remaining articles after the 
duplicate articles were eliminated, retrieving particular 
terms for exclusion (e.g., words such as review, meta-
analysis, systematic review, and animal were searched). 
The remaining titles and abstracts were examined after-
wards. The first author created the abstraction form for 
the extraction process, and the coauthor reviewed it. 
The first and second authors separately retrieved data of 
research design, location, patient demographics, DNG 
dose regimens and the control group dose regimen, time 

since first take, types of adverse events and their rel-
evance, and potential bias in each study. Reactions are 
coded by a dataset from the MedDRA, and they were 
analyzed at the preferred term (PT) level of the hierar-
chy (i.e., MedDRA Level 4 descriptions). We used stan-
dardized MedDRA terminology to categorize each AE 
during the extraction process. The FAERS files were 
downloaded, and the following details were retrieved 
from the FAERS files: demographic characteristics, sus-
pected and concomitant drugs, the reporting source, the 
indication and the PT name and the SOC name of the 
reported adverse reactions.

In this study, serious side effects were defined as “any 
untoward medical occurrence that at any dose results 
in death; is life-threatening; requires inpatient hospi-
talization or prolongation of existing hospitalization; or 
results in persistent or significant disability or incapacity”. 
The serious adverse reactions reported by the included 
studies were also incorporated. Furthermore, adverse 
reactions are classified as very common, common (or 
frequent), uncommon (or infrequent), rare, and very rare 
at frequencies greater than or equal to 1/10, less than 
1/10 to higher than (or equal to) 1/100, less than 1/100 
to higher than (or equal to) 1/1000, less than 1/1000 to 
higher than (or equal to) 1/10,000, and less than 1/10,000, 
in that order.

Risk of bias
Depending on the kind of included studies, various meth-
ods were utilized to assess the ri-sk of bias. The Cochrane 
Collaboration’s tool for assessing the risk of bias in ran-
domized trials (CCRAB-RCT) [25] and Jadad’s quality 
scales, methodological index for nonrandomized studies 
(MINORS) [26] and Newcastle-Ottawa Quality Assess-
ment Scale (NOS) [27] were used separately to evalu-
ate clinical trials, nonrandomized experimental studies, 
cohort studies, and observational studies, respectively. 
For Jadad’s quality scales, studies with a total score of 
4–7 were classified as high-quality studies, and those 
with a score of 1–3 were classified as low-quality stud-
ies. For the MINORS scale, 9–12 points were considered 
to indicate moderate-quality literature, and scores below 
12 points were not included in the meta-analysis. For the 
NOS, articles with 6 or more stars were considered to be 
of higher quality and were included in the study. Accord-
ing to the risk of bias summary of Review Manager Soft-
ware (version 5.3; The Nordic Cochrane Collaboration, 
Copenhagen), the following biases were analyzed: selec-
tion, detection, attrition, reporting and unknown sources 
of potential bias. The results of the risk of bias evaluation 
are provided in Electronic Supplementary Material 2. All 
10 clinical trials were of high quality. There were 4 non-
randomized controlled trials scoring 12, all of which were 



Page 4 of 17Li et al. BMC Pharmacology and Toxicology           (2024) 25:43 

included. A total of 16 cohort studies and observational 
studies received 6 stars or more.

Statistical methods
Inclusion in this meta-analysis was restricted to studies 
that reported the prevalence of adverse reactions. The 
statistical analysis was performed by the main author 
(LRR). All the statistical analyses of the meta-analysis 
were performed using Stata software version 15.1 (Stata-
Corp LP). We pooled the categorical variables as rates 
with 95% confidence intervals (CIs). A random effect 
model was used under the assumption that the data came 
from varied populations with different distributions. The 
magnitude of heterogeneity was assessed by I2 statis-
tic. Meta-analyses, heterogeneity testing, and bias risk 
assessment were also performed. I2 values less than 25% 
suggested minimal heterogeneity, while I2 values greater 

than 75% showed significant heterogeneity [28]. And the 
I2 value between 25% and 50% displayed moderate het-
erogeneity. A sensitivity analysis was also conducted, in 
which one study was omitted and the other was analyzed 
to estimate whether the results could have been markedly 
affected by a single study. Additionally, a funnel plot was 
used to assess the presence of publication bias. More-
over, a subgroup analysis or a meta-regression model 
was utilized when necessarily accounted for a major 
heterogeneity.

The signal monitoring procedure was used to summa-
rize the rates of adverse effects of DNG using SAS version 
9.4. For the statistical characterization of the cohorts, we 
utilized the reporting odds ratio (ROR) [29] and the pro-
portional reporting ratio (PRR) [30] score, established 
measures of disproportionality in pharmacovigilance, in 
our analysis. The proportional imbalance method based 

Fig. 1  PRISMA diagram for systemic review of the adverse effects of dienogest
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on a four-cell table (Table 1) was used for signal mining 
in this study. According to the ROR method, the number 
of reports (n) was ≥ 3, and the 95% CI of the ROR value 
was > 1. Moreover, according to the PRR method, an 
adverse event was generated if n ≥ 3, PRR ≥ 2, and χ2 ≥ 4 
[31]. A valid signal must meet the conditions of both the 
ROR and PRR methods.

Results
Study characteristics
A comprehensive search of the literature revealed 957 
articles that were not redundant. Thirty-nine publica-
tions were included in the systematic review based on 
the inclusion and exclusion criteria. Nine studies [18, 
32–39] were not included in the meta-analysis because of 
a lack of accurate adverse reaction report (ADR) data or 
a small sample size (n ≦ 30). Of the remaining 30 articles 
[40–68], 10 were clinical trials, 4 were nonrandomized 
experimental studies, and 16 were cohort studies and 
observational studies. The quality of the included articles 
varied (Table 2 displays a summary of the quality of stud-
ies). The 39 articles were carried out in America (USA 1), 
Europe (Italy 4, Germany 3, Russia 1, “Italy and Ukraine” 
1, multicenter 2), Asia (Korea 6, Japan 9, China 7, India 1, 
Turkey 1, multicenter 1) and Africa (Egypt 2). The stud-
ies that were considered had a mean age of 34.43 years. A 
dosage regimen consisting of DNG 2 mg tablet was used 
in 24 studies [12, 40–62]. A dose regimen of DNG (1 mg 
tablet twice) was used in four studies [63–66]. Two doses 
of Dienogest (0.5 mg tablet) were used in one study [67], 
while at least one dose was used in another study [68]. 
The duration of the study ranged from 3 to 60 months. 
The papers that make up this meta-analysis, in our opin-
ion, cover a global population that is receiving treat-
ment for endometriosis or adenomyosis using clinically 
appropriate DNG regimens. The duration of the included 
studies and the total number of patients (n = 6748) in this 
meta-analysis were adequate to capture the infrequent, 
or even rare side effects of dienogest.

Results of the meta-analyses
The statistical results of each selected study were con-
verted into effect sizes and combined in the meta-anal-
yses. The very common adverse reactions observed 
during the use of DNG were as follows: abnormal uterine 

bleeding (55%; 95% CI 37–73%; n = 25, I2 = 98.27%), amen-
orrhea (17%; 95% CI 2–42%; n = 5, I2 = 97.78%) and swell-
ing (13%; 95% CI 3–28%; n = 4, I2 = 86.93%). A detailed 
summary of the pooled frequency of adverse reactions 
is shown in Table  3. Obviously, the prevalence of some 
adverse reactions presented considerable heterogeneity 
between studies. Moreover, several side effects, such as 
nausea/vomiting, dizziness, decreased libido, and mal-
aise, showed low or moderate heterogeneity. The forest 
plots of the meta-analyses and sensitivity analysis results 
are shown in Figs. 2 and 3. Only one adverse effect (nau-
sea/vomiting) was discussed in the text due to space 
limitations. For the detailed heterogeneity assessment 
and sensitivity analysis, including forest plots and funnel 
plots, of the remaining adverse reactions, please refer to 
the supplemental data (Electronic Supplementary Mate-
rial 3).

Safety of dienogest in users
In this study, we found that the adverse effects of DNG 
can be categorized as reproductive system and breast 
disorders, gastrointestinal disorders, skin and subcuta-
neous tissue disorders, nervous system disorders, psy-
chiatric disorders, etc. The majority of adverse actions 
were mild and frequent. Uncommon adverse reactions 
identified included dysmenorrhea (0.2%; n = 1) [43], dys-
pepsia (0.4%; n = 1) [43], abdominal pain (1%; 95% CI 
0–3%), urticaria (1%; 95% CI 0–3%) and peritonitis (1%; 
n = 1) [63], while the reported serious adverse reactions 
included a decrease in lumbar spine BMD [45], depres-
sion [54, 57], peritonitis [63], vomiting [68], asthenia, 
dysmenorrhea [68] and serious abnormal uterine bleed-
ing. The serious adverse events reported by Cho BS [43] 
during DNG medication were dermal cyst, salivary gland 
calculus, fibrocystic breast disease, postprocedural infec-
tion, and thyroid cancer, but causality with Visanne® was 
considered unlikely. Momoeda M also suggested that the 
serious adverse events (ulcerative colitis, colonic polyps, 
and splenic injury) that occurred in his study were not 
causally related to DNG [64].

The adverse effects of dienogest were found involving 
multiple SOCs, with the most common being reproduc-
tive system and breast disorders (9 PTs), psychiatric dis-
orders (6 PTs) and investigations (4 PTs). The top 10 most 
frequently reported adverse events were abnormal uter-
ine bleeding (n = 25), headache (n = 23), breast discomfort 
(n = 22), weight gain (n = 17), hot flashes (n = 16), mood 
disorders (n = 15), nausea (n = 12), acne (n = 9), vaginal 
dryness (n = 6), alopecia (n = 6), decreased libido (n = 6), 
and insomnia (n = 6). Hot flashes are common endo-
crine side effects with an incidence of 9% (95% CI 5–15%; 
n = 16, I2 = 73.77%). Nervous system disorders included 
headache (8%; 95% CI 6–11%; n = 23, I2 = 73.77%). The 
investigations included weight gain (7%; 95% CI 5–9%; 

Table 1  Fourfold table of measures of disproportionality
AE Cases Event (E) Not E Totals
Cohort a b a + b
Not Cohort c d c + d
Totals a + c b + d N = a + b + c + d

注: ROR=(a/c)(b/d), ROR 95% CI = exp(ln(ROR) ± 1.96

√
1
a +

1
b +

1
c +

1
d )

PRR = a (c + d) / c (a + b), χ2 = [(O–E)2 /E], [O = a, E=(a + b)(a + c)/(a + b + c + d)]
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Study or 
reference

Study design, 
for safety out-
come (quality)

Location Dienogest group Control group Timing since 
first take

Reported adverse effects

Abdou et al. 
[40]

Randomized 
controlled trial 
(RCT)

Egypt Regimen = 2 mg/d;
n = 121;
Age (years) = 29.5 ± 3.3

Regi-
men = LA,3.75 mg;
n = 121;
Age 
(years) = 29.8 ± 3.1

3 months Headache, Weight gain, Vaginal 
bleeding, Vaginal dryness, Hot 
flushes

Ceccaroni et 
al. [41]

RCT Italy Regimen = 2 mg/day;
n = 65;
Age (years) = 34 ± 5.5

Regimen = Trip-
torelin or Leupro-
relin 3.75 mg;
n = 81;
Age 
(years) = 35 ± 5.5

at least 6 months Amenorrhea, Spotting, Hot flushes, 
Headache, Swelling, Breast tender-
ness, Alopecia, Vaginal dryness, 
Decreased libido, Mood disorders

Chandra et 
al. [42]

Retrospective 
cohort study

Korea Regimen = 2 mg/day;
n = 203;
Age (year) = 34.1 ± 7.2

NA 12.0 ± 7.1months Uterine bleeding, GI trouble/con-
stipation, Depression, Weight gain/
edema, Hot flashes, Headache, Acne

Cho et al. 
[43]

Prospective 
cohort study

Korea Regimen = 2 mg/day;
n = 3113;
Age (year) = 35.0 ± 7.9

NA at least 6 months Abnormal uterine bleeding, Breast 
discomfort, Dysmenorrhea, Weight 
increased, Nausea, Dyspepsia, 
Abdominal pain, Acne, Alopecia, 
Urticaria, Headache, Dizziness, Mi-
graine, Depressed mood/depression, 
Insomnia, Sleep disorder, Others

Del Forno et 
al. [44]

Retrospective 
cohort study

Italy Regimen = 2 mg/day;
n = 69;
Age (year) = 37 
(29 ~ 42)

Regimen = Noreth-
indrone acetate 
2.5 mg/d; n = 66;
Age (year) = 36 
(28 ~ 44)

12 months Weight gain, uterine bleeding/spot-
ting, loss of libido, vaginal dryness, 
mood disorders, breast tenderness, 
bloating or swelling, acne, headache, 
hair loss, nausea

Ebert et al. 
[45]

Open-label, 
Single-arm study

21 study 
centers, six 
European 
countries

Regimen = 2 mg/
day; n = 111; Age 
(year) = 15.4 ± 1.3

NA 13 months Headache, breast discomfort, weight 
increased, abdominal pain

El Taha et al. 
[12]

RCT American Regimen = 2 mg/day;
n = 35;
Age (year) = 28.3 ± 6.5

Regimen = COC;
n = 35;
Age 
(year) = 29.8 ± 6.5

6 months Headache, Breast pain/tenderness, 
Sleep disorder, Decreased libido, 
Fatigue, Nausea/vomiting, Mood 
swings, Abdominal discomfort/
bloating, Weight gain, Abnormal 
uterine bleeding

Harada et al. 
[63]

RCT Japan Regimen = 1 mg, 
twice daily; n = 129; 
Age (year) = 33.5 ± 6.9

Regimen = intra-
nasal buserelin 
acetate 300 µg; 
n = 125; Age 
(year) = 33.8 ± 6.2

6 months Genital bleeding, hot flushes, head-
ache, peritonitis

Hassanin et 
al. [46]

RCT Egypt Regimen = 2 mg/
day; n = 55; Age 
(year) = 40.36 ± 3.73

Regimen = COC;
n = 55;
Age 
(year) = 40.0 ± 3.9

6 months Headache, Vaginal spotting, Amenor-
rhea, Breast tenderness, Nausea/
vomiting, Weight gain, Hot flushes

Hirata et al. 
[38]△

Retrospective 
study

Japan Regimen = 1 mg twice 
daily; n = 17; Age 
(year) = 41.0 ± 6.4years

NA 6 months Hot flashes; genital bleeding

Jeong et al. 
[32]△

Questionnaire 
survey

Korea Regimen = 2 mg 
daily; n = 100; 
Age (year) = 37.1 
(20.3–49.1)

NA 3 months and 13 
months

Irregular vaginal bleeding, Decreased 
menstrual flow, Amenorrhea, Breast 
discomfort, Weight gain, Anxiety, 
Depressive mood, Headache, Acne

Ji et al. [47] Prospective 
cohort study

China Regimen = 2 mg/day;
n = 56;
Age (year) = 38.8 ± 6.8

Regimen = gosere-
lin acetate injec-
tions; n = 62;
Age 
(year) = 40.5 ± 6.4

3 months Headache, Weight gain, Depression, 
Decreased libido, Vaginal dryness, 
Acne, Alopecia, Hot flushes, Sick and 
vomit, Irritability, Breast discomfort, 
Backache, Sleep disorder

Table 2  Description of included studies
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Study or 
reference

Study design, 
for safety out-
come (quality)

Location Dienogest group Control group Timing since 
first take

Reported adverse effects

Kim et al. 
[48]

Non-random-
ized prospective 
study

Korea Regimen = 2 mg/day;
n = 89;
Age (year) = 40.2 ± 7.1

NA 6 months Body weight gain, Uterine bleeding, 
Fatigue, Insomnia, Breast discomfort, 
Depression, Dizziness

Köhler et al. 
[33]△

Open-label, ran-
domized trial

Germany Regimen = 2 mg/day;
n = 29;
Age (year) = 27.6 ± 7.3

Regimen = 4 mg/
day;
n = 35;
Age 
(year) = 31.7 ± 6.2

6 months Headache, depressive mood, back 
pain, fatigue, painful defecation, 
breast discomfort, breast pain, alo-
pecia, Irregular bleeding, pelvic pain, 
nausea/vomiting, rectal bleeding, 
episodes of intermenstrual bleeding

Krakhotkin 
et al. [34]△

Prospective con-
trolled study

Russia Regimen = 2 mg/day;
n = 50;
Age (year) = 39.2 ± 4.4

Regimen = COCP;
n = 55;
Age 
(year) = 40.2 ± 5.3

3 months Bacteriuria and acute cystitis

Lang et al. 
[35]△

Randomized 
Controlled Trial

China Regimen = 2 mg/day;
n = 126;
Age (year) = 35.5 ± 5.02

Regimen = Placebo;
n = 129;
Age 
(year) = 35.1 ± 5.05

6 months Vaginal hemorrhage, moderate sup-
pression of estradiol levels

Lee et al. 
[49]

Retrospective 
cohort study

South Korea Regimen = 2 mg/day;
n = 121;
Age = 34.82 ± 6.83

NA >6 months Irregular bleeding pattern, Weight 
gain, Acne, Headache, Hot flush, 
Mood change, Breast discomfort

Luisi et al. 
[36]△

Prospective 
cohort study

Italy Regimen = 2 mg/day;
n = 142;
Age = 34.9 ± 6.5

NA 3 months Headache (30.8%), followed by 
bleeding, depression (26.6%), breast 
tenderness (23.8%) and acne (2.0%).

Maiorana et 
al. [50]

Observational 
cohort study

Italy Regimen = 2 mg/day;
n = 111;
Age (year) = 33.9 ± 7.8

NA 12 months Bleeding, followed by weight gain, 
depression, reduced sexual desire, 
breast tenderness, headache, vaginal 
dryness

Malik et al. 
[51]

Prospective 
observational 
study

India Regimen = 2 mg/
day; n = 56; Age 
(year) = 15 ~ 35

NA 3 months AUB, Amenorrhea, Breast pain, 
Headache, Acne

Miao et al. 
[37]△

Retrospective 
study

China Regimen = 2 mg/day;
n = 52;
Age (year) = 35.1 ± 4.8

Regimen = GnRH-
a + dienogest; 
n = 71;
Age 
(year) = 35.1 ± 4.8

24 months Abnormal uterine bleeding, depres-
sion, increase in appetite and gained 
an average of 7Kg, headache

Momoeda 
et al. [64]

Non-random-
ized mul-ticenter 
study

Japan Regimen = 1 mg twice 
daily; n = 135;
Age (year) = 34.1 ± 6.4

NA >6 months Metrorrhagia, Headache, Constipa-
tion, Nausea, Hot flushes, Hypermen-
orrhea, Weight gain, Dizziness, Breast 
discomfort, Malaise, Decreased 
bone density, Palpitations, Contact 
dermatitis

Osuga et al. 
[65]

Randomized 
controlled study

Japan Regimen = 1 mg twice 
daily; n = 34;
Age (year) = 37.3 ± 7.9

Regimen = pla-
cebo twice daily; 
n = 33;
Age 
(year) = 37.4 ± 6.6

4 months Irregular uterine bleeding, hot flush

Osuga et al. 
[67]

Open-label mul-
ticenter study

Japan Regimen = 0.5 mg 
twice daily; n = 147;
Age (year) = 33.0 ± 7.6

NA 13 months Metrorrhagia, Malaise, Menorrhagia, 
Breast discomfort, Headache, Som-
nolence, Nausea, Hot flush, Edema, 
Ovarian cyst, Affect lability, Weight 
increased, Constipation, Diarrhea, 
Dizziness, Insomnia

Ota et al. 
[52]

Retrospective 
cohort study

Japan Regimen = 2 mg/day;
n = 151;
Age (year) = 32.6 ± 5.2

NA 60 months Metrorrhagia in the early stage, 
Abnormal vaginal bleeding, Breast 
tenderness, Headache, Constipa-
tion, Decrease in bone mineral 
density, Increase of weight, Hot flash, 
Depression

Table 2  (continued) 
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Study or 
reference

Study design, 
for safety out-
come (quality)

Location Dienogest group Control group Timing since 
first take

Reported adverse effects

Park et al. 
[53]

Retrospective 
observational 
study

Korea Regimen = 2 mg/day;
n = 188;
Age (year) = 32.6 ± 7.6

NA >12 months Frequent or prolonged uterine 
bleeding, followed by insomnia, 
acne, nausea, weight gain, lower 
abdominal discomfort, headache, 
breast discomfort, and depressed 
mood

Petraglia et 
al. [54]

Randomized 
controlled study

Germany, 
Italy and 
Ukraine

Regimen = 2 mg/day;
n = 168;
Age (year) = NA

Placebo 13 months Breast discomfort, nausea, irritability

Römer [55] Retrospective, 
practice-based 
study

Germany Regimen = 2 mg/d;
n = 37;
Age (year) = 39 ± 8

NA 60 months Depressed mood, spotting episodes, 
headache

Strowitzki et 
al. [56]

Randomized 
controlled study

Germany, 
Italy, and 
Ukraine

Regimen = 2 mg/d;
n = 102;
Age (year) = 31.5 ± 6.7

Regimen = placebo;
n = 96;
Age 
(year) = 31.4 ± 6.0

3 months Headache, Cystitis, Nausea, Naso-
pharyngitis, Bronchitis, Influenza, 
Depression, Breast discomfort, Asthe-
nia, Vomiting, Gastritis, Proteinuria, 
Vaginal candidiasis

Strowitzki et 
al. [57]

Randomized 
controlled study

Germany, 
Austria, 
Spain, 
Poland, Italy, 
Portugal

Regimen = 2 mg/day;
n = 120;
Age (year) = 30.6 ± 6.2

Regimen = LA 
3.75 mg; n = 128;
Age 
(year) = 31.0 ± 5.8

6 months Headache, Weight gain, Depression, 
Decreased libido, Acne, Alopecia, 
Migraine, Sleep disorder, Vaginal dry-
ness, Hot flushes

Takaesu et 
al. [58]

Prospective 
cohort study

Japan Regimen = 2 mg/day;
n = 54;
Age (year) = 32.4 ± 6.6

Regimen = gosere-
lin 1.8 mg; n = 51;
Age 
(year) = 35.9 ± 6.2

6 months Irregular bleeding, Hot flash, 
Headache

Takagi et al. 
[39]△

Retrospective 
analysis

Japan Regimen = 2 mg/
day; n = 21; Age 
(year) = 30 ~ 55

NA >12 months Irregular bleeding, headache, hot 
flash, depression, fatigue

Techatraisak 
et al. [68]

Prospective non-
interventional 
cohort study 
ENVISIOeN

6 Asian 
countries

Regimen = at least 
one dose; n = 887; Age 
(year) = 34.4 ± 7.6

NA 24 months Vaginal hemorrhage, Metrorrhagia, 
Amenorrhea, Weight increased, Men-
struation irregular, Headache, Acne, 
Alopecia, Depression, Menorrhagia, 
Insomnia, Abdominal pain, Dizzi-
ness, Uterine hemorrhage, Breast 
tenderness

Uludag et al. 
[18]△

Prospective 
cohort study

Turkey Regimen = 2 mg/day;
n = 24;
Age 
(year) = 29.58 ± 7.33

NA 6 months Abnormal vaginal bleeding (pro-
longed and frequent uterine bleed-
ing or spotting, followed weight 
gain, headache (8.3%), depressed 
mood (8.3%), dizziness (4.1%) and 
libido reduction (4.1%).

Xu et al. [59] Retrospective 
cohort analysis

China Regimen = 2 mg/day;
n = 48;
Age (year) = 36.3 ± 4.7

NA 6 months Vaginal haemorrhage, Hot flash, con-
stipation, Breast discomfort, Nausea, 
Irritability, depressed mood

Yang et al. 
[60]

Retrospective 
observation 
controlled study

China Regimen = 2 mg/day;
n = 41;
Age (year) = 41.44 ± 5.3

Regimen = LNG-
IUS;
n = 44;
Age = 40.9 ± 5.6

12 months Irregular vaginal bleeding, Breast 
tenderness, Weight gain, Hot flashes 
and night sweats, Headaches and 
insomnia, Vaginitis, Back pain

Yu et al. [61] Randomized 
controlled study

China Regimen = 2 mg/d; 
n = 111;
Age = NA

Regimen = placebo;
n = 109;
Age = NA

6 months Vaginal hemorrhage, Blood riglycer-
ides increased, Amenorrhea, Breast 
pain, Blood cholesterol increased

Table 2  (continued) 
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n = 17, I2 = 76.03%) and decreased bone density (5%; 95% 
CI 3–8%; n = 2). Other common adverse reactions were 
breast discomfort (7%; 95% CI 4–10%; n = 22, I2 = 88.79%), 
decreased libido (7%; 95% CI 5–9%; n = 6, I2 = 0%), mood 
disorders (7%; 95% CI 3–11%; n = 15, I2 = 90.17%), and 
fatigue (7%; 95% CI 1–15%; n = 3, I2 = 74.99%).

Results of heterogeneity assessment and sensitivity 
analysis
Heterogeneity assessment of each adverse reaction 
revealed that some adverse reactions presented minor 
or moderate heterogeneity (I2 ≤ 50%, or 50%<I2 ≤ 75%), 
while some demonstrated considerable heterogeneity 
(I2 ≥ 75%). Among the included studies, one conducted by 
Cho BS [43] led to considerable heterogeneity in several 
adverse reactions. The heterogeneity decreased after this 
particular study was removed in the following adverse 
reactions: abnormal uterine bleeding, breast tenderness, 
nausea/vomiting, alopecia, headache, dizziness, mood 
disorders, insomnia and sleep disorder. Additionally, 
two studies (Kim et al. [48] and Yang et al. [60]) contrib-
uted largely to the heterogeneity of an adverse reaction, 
namely weight gain. Moreover, one study (Harada et al. 
[63]) greatly affected the heterogeneity of hot flushes.

In addition, a meta-regression model and subgroup 
analysis were both carried out for adverse reactions 
with considerable heterogeneity. The meta-regression 
model for each adverse reaction with great heterogene-
ity revealed that the following factors had an impact: 
patient number, year and study design. Furthermore, sub-
group analysis elucidated that study design, observation 
period, and patient number were influencing factors of 
outcomes’ heterogeneity. In detail, the heterogeneity of 
breast tenderness was reduced by dividing the included 
studies into several groups according to study design (the 
heterogeneity in the RCT group was lower, I2 = 76.42%). 
The heterogeneity of weight gain was also reduced by 
dividing the included studies into several groups accord-
ing to the study design (the heterogeneity in the RCT 
group was lower, I2 = 20.75%) and observation period 
(the heterogeneity in the 6-month observation group was 

lower, I2 = 47.16%). For more detailed information, please 
see Table 4.

Descriptive data from the US FDA adverse events reporting 
system (FAERS) database
A search of the FAERS database revealed 5 reports of 
adverse effects of DNG limited to the “primary suspect”; 
4 were from healthcare professionals, and 1 was from a 
consumer. The indications, drug combinations, pt_names 
and soc_names in these five reports are shown in Table 5. 
These 5 cases were reported from different countries 
(Japan, Italy, Germany, and India); 3 were reported in 
2020, 1 in 2012, and 1 in 2017. The ROR and PRR meth-
ods were used for calculations. Two positive SOC signals 
were screened for vascular disorders and gastrointesti-
nal disorders, respectively (Table  6). Abdominal pain, 
diarrhea, nausea and vomiting are gastrointestinal side 
effects reported not only in the FAERS database but also 
in systematic reviews and included in the specification. 
In addition, both the FAERS database and the system-
atic review reported back pain and anemia. Arthralgia, 
pulmonary embolism, hypertension, osteoma, papil-
lary thyroid cancer and thyroid calcification were found 
in the FAERS database; however, these conditions were 
not found during the systematic review. Bleeding-related 
adverse events, such as shock haemorrhagic, haemor-
rhage and haemorrhagic stroke, were found in two cases 
which were treated with DNG combined with warfarin 
and aspirin.

Discussion
In this analysis, we were able to identify 39 publications 
with a certain standard of reporting quality describ-
ing the safety of DNG in patients with endometriosis or 
adenomyosis and providing specific recommendations 
for adverse drug reactions from different authors, which 
would allow direct transfer into clinical practice. Accord-
ing to the results of the present study, the common medi-
cation dose regimen used for DNG is 2 mg/d, and most 
adverse reactions related to DNG are common and not 
serious. This large sample size of the entire population 

Study or 
reference

Study design, 
for safety out-
come (quality)

Location Dienogest group Control group Timing since 
first take

Reported adverse effects

Osuga et al. 
[66]

Open-label 
observational 
study

Japan Regimen = 1 mg twice 
daily; n = 130;
Age = 39.2 ± 6.3

NA 6 months and 13 
months

Metrorrhagia, nasopharyngitis, hot 
flush, urticaria, candida infection, 
eczema, and nausea

Wang et al. 
[62]

Observational 
study

China Regimen = 2 mg/d;
n = 61;
Age = 41.03 ± 5.7

NA 6 months Abnormal uterine bleeding, Ab-
normal liver function, Breast pain, 
weight gain, hot flash, headache, 
Insomnia, Alopecia, bloating

△Studies were not included in the meta-analysis because there was no accurate number about adverse reactions of dienogest. They are shown in this table as they 
have adverse reaction information, and have been mentioned in the “Discussion” section of this article; LA leuprolide acetate

Table 2  (continued) 
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Adverse reaction No. of studies Pooled estimate (95% CI) Event/Total I2

Reproductive system and breast disorders 30 0.58 (0.40–0.74) 1846/6718 99.41%
Abnormal uterine bleeding/Menstruation irregular※ 25 0.55 (0.37–0.73) 1506/6108 98.27%
Breast tenderness/Breast discomfort※ 22 0.07 (0.04–0.10) 157/2907 88.79%
Vaginal dryness※ 6 0.06(0.02–0.10) 31/542 75.59%
Amenorrhea 5 0.17(0.02–0.42) 129/1167 97.78%
Hypermenorrhea/Menorrhagia 3 0.05(0.01–0.12) 38/1169 89.90%
Dysmenorrhea 1 0.002 6/3113 NA
Vaginitis※ 1 0.05 2/41 NA
Ovarian cyst※ 1 0.03 5/147 NA
Menopausal symptoms 1 0.05 6/130 NA
Investigation 20 0.11 (0.07–0.16) 343/5914 94.88%
Weight gain/Weight increased/
edema※

17 0.07 (0.05–0.09) 166/2671 76.03%

Decreased bone density※ 2 0.05 (0.03–0.08) 15/286 NA
Blood triglycerides increased 1 0.04 4/111 NA
Blood cholesterol increased※ 1 0.02 2/111 NA
Gastrointestinal disorders 16 0.05 (0.03–0.08) 107/2566 77.58%
Nausea/Vomiting※ 12 0.04 (0.02–0.06) 47/1122 50.00%
Dyspepsia 1 0.004 11/3113 NA
(Lower) abdominal pain※ 4 0.01 (0.00–0.03) 29/4280 88.12%
GI trouble/constipation※/
Diarrhea※/Epigastric pain

6 0.04 (0.02–0.07) 34/872 69.68%

Skin and subcutaneous tissue disorders 12 0.05 (0.03–0.07) 103/2091 73.71%
Acne※ 9 0.02 (0.01–0.03) 66/4813 76.94%
Alopecia/hair loss※ 6 0.06(0.02–0.11) 50/1258 78.99%
Urticaria 3 0.01 (0.00–0.03) 9/3243 81.53%
Contact dermatitis 1 0.03 4/135 NA
Hyperhidrosis※ 1 0.02 3/130 NA
Nervous system disorders 25 0.09 (0.06–0.12) 263/3244 85.50%
Headache/Migraine※ 23 0.08 (0.06–0.11) 222/3053 85.76%
Dizziness 4 0.02 (0.01–0.04) 23/1258 44.47%
Psychiatric disorders 20 0.10 (0.06–0.14) 259/5897 94.78%
Decreased libido/libido loss※ 6 0.07 (0.05–0.09) 32/452 0%
Mood disorders/Depression/mood swings/mood change※ 15 0.07 (0.03–0.11) 110/2278 90.17%
Insomnia 6 0.03 (0.01–0.05) 36/1502 70.17%
Sleep disorder※ 3 0.05(0.01–0.14) 10/207 69.63%
Somnolence 1 0.04 6/147 NA
Irritability/Affect lability 4 0.06 (0.02–0.12) 21/419 78.40%
Endocrine disorders
Hot flushes※ 15 0.07 (0.04–0.10) 96/1415 73.77%
General disorders and administration site conditions 9 0.08 (0.04–0.14) 68/829 85.24%
Fatigue 3 0.07 (0.01–0.15) 15/222 74.99%
Swelling/bloating※ 4 0.13 (0.03–0.28) 33/226 86.93%
Malaise※ 3 0.05 (0.02–0.08) 20/412 48.91%
Infections and infestations 2 0.03 (0.01–0.05) 8/231 NA
Peritonitis 1 0.01 1/129 NA
Cystitis 1 0.03 3/102 NA
Nasopharyngitis 1 0.02 2/102 NA
Influenza 1 0.02 2/102 NA
Backache※ 2 0.06 (0.02–0.12) 6/97 NA
Cardiac disorders
Palpitations※ 2 0.03 (0.01–0.05) 8/265 NA
Bronchitis 1 0.02 2/102 NA
Uterine leiomyoma 1 0.03 4/130 NA

Table 3  Pooled prevalence of adverse reactions and SOC during the use of Dienogest
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was used for the side effect study. Compared with those 
of the dienogest drug package insert, most of the side 
effects were included, and the reliability of this research 
was confirmed to some extent.

Strowitzki et al. [21] reported that the most com-
mon AEs were headache (9%), breast discomfort (5.4%), 
depressed mood (5.1%), and acne (5.1%), and these AEs 
were also reported in the present study, with prevalences 
of 8%, 7%, 7%, and 2%, respectively. The incidences of 
“hypoestrogenic” ADRs in this pooled population treated 
with dienogest were as follows: vaginal dryness (6%), loss 
of libido (7%), and hot flushes (9%). The current study 
is more comprehensive, and the relevant information 
on side effects is richer. Another recent observational 

study [22] reported that menstrual changes (22.9%) were 
the most common side effect of DNG, which is consis-
tent with the results of the present study. Other adverse 
reactions reported in the Maiorana A’ study included 
headache (17.2%), weight gain (17.8%) and loss of libido 
(32.7%). All of these side effects were reported in the 
present study, and the incidences of these adverse reac-
tions were 8%, 7% and 7%, respectively.

According to the meta-analysis, all the included stud-
ies reported adverse reactions involving the reproductive 
system and breast disorders. Abnormal uterine bleed-
ing was the most frequently reported ADR [69]. During 
the process of dienogest treatment, 55% of the patients 
in this study experienced changes in bleeding patterns, 

Fig. 2  Forest plot for nausea/vomiting. A meta-analysis based on random effects yielded a 12-study pooled effect size of 0.04 (95% CI = 0.02 ~ 0.06) with 
statistically significant (z = 5.08, p < 0.05)

 

Adverse reaction No. of studies Pooled estimate (95% CI) Event/Total I2

Anemia※ 1 0.03 4/130 NA
Abnormal liver function※ 1 0.03 2/61 NA
Other SOC 1 0.02 65/3113 NA
※Side effects that were mentioned in the description of Dienogest

Table 3  (continued) 
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such as vaginal bleeding, vaginal spotting, abnormal 
uterine bleeding, metrorrhagia and irregular menstrua-
tion. Changes in bleeding patterns varied from patient 
to patient. Even in the same patient, bleeding patterns 
differed between the first and the second treatment 
with Dienogest [70]. A healthy, nulliparous 37-year-old 
woman developed hypovolemic shock during the re-
administration of DNG therapy, but she had only spotty 

bleeding intermittently during her first medication [70]. 
A large prospective cohort study [43] revealed that with 
increasing treatment duration, the number of patients 
with favorable bleeding patterns (such as amenorrhoea, 
infrequent bleeding, and normal/acceptable bleeding) 
increased, whereas the number of patients with unfa-
vorable bleeding patterns (such as frequent bleeding, 
irregular bleeding, and prolonged bleeding) decreased. 

Table 4  Factors influencing heterogeneity detected by subgroup analysis and meta-regression
No. Adverse reaction Influencing factors of heterogeneity (Subgroup & meta regression)

Study design Observation period Patient number Meta regression
1 Abnormal uterine bleeding/Menstruation irregular × × × Patient number
2 Breast tenderness/Breast discomfort √

G1, I2 = 76.42%
× √

G1, I2 = 74.37%
Patient number,
Year

3 Weight gain/Weight increased/edema √
G1, I2 = 20.75%

√
G1, I2 = 47.16%

√
G1, I2 = 33.19%

None

4 Headache/Migraine √
G1, I2 = 54.40%

√
G3, I2 = 66.68%

√
G1, I2 = 66.30%

Study design

5 Mood disorder/Depression √
G2, I2 = 81.84%

√
G3, I2 = 87.09%

√
G2, I2 = 83.40%

Patient number,
Year

6 Hot flushes √
G1, I2 = 38.43%
G2, I2 = 61.27%

√
G3, I2 = 35.90%

√
G3, I2 = 35.90%

None

Table illustration: (1) √:contributors to heterogeneity; ×: not contributors to heterogeneity; (2) Study design: RCT group (group 1,G1), cohort and observation study 
(group 2,G2), others (group 3,G3); (3) observation period: <6 month (group 1,G1), 6 ~ 12 month (group 2,G2), ≥ 12month (group 3,G3); (4) patient number: ≤100 (group 
1,G1), 100 ~ 200 (group 2,G2), and >200 (group 3,G3)

Fig. 3  Sensitivity analysis of binary categorical variables in a single-arm study-nausea/vomiting. The heterogeneity of this adverse reaction, with I2 = 50% 
and P<0.1 for Q-test
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Prolonged use of dienogest is beneficial for reducing 
abnormal uterine bleeding.

The pooled estimate of breast tenderness due to DNG 
in this study was 7% (95% CI 0.04–0.10, I2 88.79%). Pro-
gesterone may increase breast discomfort, and the risk of 
new-onset breast tenderness triples with estrogen plus 
progestin (RR 3.07) and doubles with estrogen alone (RR 
2.15) compared to that with placebo [71]. Crandall CJ’s 
research indicated that breast tenderness was associ-
ated with a greater risk of breast cancer [71]. However, 
Schindler AE et al. suggested that high-dose progestin 
(dienogest, 20 mg/d) could reduce the size of the mam-
mary gland and promote the regression of mastopathic 
changes [72]. However, the impact of dienogest on the 
mammary gland needs to be further investigated.

The average amenorrhea rate was 17% in this study. 
The rate of amenorrhea steadily increased as the duration 
of treatment with dienogest prolonged [49]. In another 
large prospective cohort study, amenorrhea was observed 
in 29.63% of patients treated with DNG at 3 months and 
increased to 53.20% at more than 12 months [43]. The 
causes of amenorrhea can be categorized as outflow tract 
abnormalities, primary ovarian insufficiency, hypotha-
lamic or pituitary disorders (such as medication), other 
endocrine gland disorders, sequelae of chronic dis-
ease, physiologic disorders, or induced symptoms [73]. 

Medication can cause hyperprolactinemia, resulting in 
hypothalamic or pituitary disorders [73]. The author 
speculated that DNG may also cause amenorrhea by 
affecting the hypothalamic-pituitary axis. Swelling is 
the last of the three most common adverse reactions. A 
national survey of umbilical endometriosis conducted in 
Japan revealed that swelling in the umbilicus is a frequent 
symptom in patients [74]. Two patients with primary 
spontaneous inguinal endometriosis presented with 
painful swelling in the right groin area [75]. In addition, 
adenomyosis can also cause severe swelling of the uterus 
[76]. On this basis, swelling may be a clinical symptom 
of the disease and may have little or nothing to do with 
dienogest.

A decrease in lumbar spine BMD is a serious adverse 
reaction [45]. In a study in which patients were taking 
DNG for 18 months, 20% of the patients had a BMD 
(Z-zone) below the expected range for their age in the 
lumbar spine or femoral neck (Park SY) [53]. After 3 
years of treatment with dienogest, the BMD decreased 
significantly at both the lumbar spine (−4.4%) and femur 
neck (−3.6%) compared to the baseline in nearly 80% of 
the patients [77]. In the first 12 months, DNG treatment 
led to a transient decrease in BMD compared to that in 
patients treated with the LNG-IUS, but after 24 months of 
treatment, the rate of bone loss was comparable between 

Table 5  Information on adverse reactions of dienogest in the FAERS database
No. Age Indication PT_name SOC_name Drug 

Combination
Reporter Coun-

try
1 50 Ovarian cyst Abdominal pain upper※, 

Diarrhoea※
Gastrointestinal disorders – Health 

profession
Italy

2 54 Chemical 
contraception

Arthralgia※, Back pain※, Pulmo-
nary embolism

Musculoskeletal and connective tissue 
disorders, Respiratory, thoracic and medi-
astinal disorders

– Physician Ger-
many

3 51 Adenomyosis Hypertension, Osteoma, 
Papillary thyroid cancer, Thyroid 
calcification

Vascular disorders, Neoplasms benign, 
malignant and unspecified (incl cysts and 
polyps), Endocrine disorders

– Consumer India

4 45 Unknown Anaemia※, Hysterectomy, Shock 
haemorrhagic

Blood and lymphatic system disorders, 
Surgical and medical procedures, Vascular 
disorders

Warfarin, 
Aspirin

Health 
profession

Japan

5 45 Adenomyosis Haemorrhage※, Haemorrhagic 
stroke, Nausea※, Vomiting※

Vascular disorders, Nervous system disor-
ders, Gastrointestinal disorders

Warfarin, 
Aspirin

Health 
profession

Japan

※Side effects that were mentioned in the description of dienogest

Table 6  Results of the signal intensity of SOCs on the risk of adverse reactions related to dienogest in the primary suspected reports
SOC Number ROR (95%CI) PRR χ2

Vascular disorders 3 11.07 (3.15–38.84) 9.18 22.32
Gastrointestinal disorders 4 3.61 (1.17–11.21) 2.96 5.67
Endocrine disorders 1 26.49 (3.50–200.56) 24.90 23.00
Surgical and medical procedures 1 4.93 (0.65–37.34) 4.69 2.94
Neoplasms benign, malignant and unspecified (incl cysts and polyps) 2 4.68 (1.06–20.61) 4.22 5.07
Blood and lymphatic system disorders 1 4.05 (0.53–30.62) 3.85 2.15
Musculoskeletal and connective tissue disorders 2 2.57 (0.58–11.32) 2.38 1.68
Respiratory, thoracic and mediastinal disorders 1 1.37 (0.18–10.36) 1.35 0.09
Nervous system disorders 1 0.74 (0.10–5.59) 0.75 0.09
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these two groups [78]. Compared with that at baseline, 
the BMD at the lumbar spine significantly decreased after 
the first 6 months (−2.2%) and 1 year (−2.7%) of DNG 
treatment in 75% of patients [79]. A prospective cohort 
study of 52 reproductive aged women showed that the 
BMD at the lumbar spine significantly decreased after the 
first 6 months of treatment in both the COC after GnRH 
agonist (−3.5%) and DNG (−2.3%) groups [80]. However, 
one study [61] showed that dienogest treatment for up to 
52 weeks had no significant detrimental effect on lumbar 
BMD compared with 28 weeks of medication, with mean 
relative changes from baseline of–0.4492% (52 weeks) 
and −0.8558% (28 weeks). In adolescents with suspected 
endometriosis, treating with 2  mg DNG for 52 weeks 
decreased lumbar BMD [45]. Long-term DNG treatment 
has an adverse effect on BMD, which may limit its long 
term use, particularly for young women and adolescents 
who have not reached maximum bone density. However, 
the extent of its impact on BMD is no greater than that 
of GnRH agonist or LNG-IUS [78–80]. Moreover, age-
related decreases in BMD are also influential factors [78].

In addition to systematically evaluating the adverse 
effects of dienogest through the literature review, 
this study also searched for real-world adverse effects 
reported by patients and healthcare professionals through 
the FAERS database. Vascular disorders and gastroin-
testinal disorders were 2 positive SOC signals detected. 
The SOC name “gastrointestinal disorders” contained PT 
terms such as “abdominal pain upper”, “diarrhea”, “nau-
sea” and “vomiting”, which were all identified by Bayesian 
analysis. The SOC name “vascular disorders” included 
PT terms, including “hypertension”, “shock hemorrhagic” 
and “hemorrhage”, but this SOC was not identified in the 
systematic review. The patient who experienced hemor-
rhagic shock was a 45-year-old woman with adenomyo-
sis. She was administered dienogest after 6 months of 
gonadotropin-releasing hormone analog treatment and 
had been receiving warfarin and aspirin [81]. Warfarin 
is a widely used anticoagulant with a narrow therapeutic 
range [82], and aspirin is an antiplatelet agent for a vari-
ety of thromboembolic diseases [83]. Both of these drugs 
can increase bleeding events [84–86]. Hence, care must 
be taken for patients receiving dienogest therapy, espe-
cially for patients receiving anticoagulants or antiplatelet 
agents simultaneously. In addition, patients who revert to 
the dienogest after taking dydrogesterone [70] or GnRH-
a [81] must be closely monitored and educated to prevent 
critical events such as hemorrhagic shock.

A limitation of this article is that the incidence of sev-
eral adverse effects, such as abnormal uterine bleeding 
and depression, may be influenced by disease symptoms. 
Changes in the menstrual cycle and progressive dysmen-
orrhea are the main symptoms of adenomyosis [87]. The 
Visanne Post-approval Observational Study (VIPOS) is a 

large real-world study performed examining the safety of 
dienogest and other treatments for endometriosis man-
agement in routine clinical practice [88]. The VIPOS 
study described women’s experiences with endometrio-
sis in the real world and suggested that one of the most 
frequently reported endometriosis-associated symp-
toms was heavy/irregular bleeding (50.8%). Additionally, 
55.6% of the women with endometriosis reported feeling 
“down”, depressed, or hopeless [89]. Of the 30 included 
trials, seven used DNG for the treatment of adenomyo-
sis, and the rest used DNG for the treatment of endome-
triosis. Therefore, the statistical incidence of abnormal 
uterine bleeding and mood disorders may be due in part 
to preexisting symptoms of the disease. However, this is 
an objective limitation, which means that researchers are 
challenged to identify adverse reactions.

Another limitation is the high heterogeneity of the 
pooled statistics from the meta-analysis. A possible 
explanation is that the included studies were conducted 
in different countries around the world. Differences in 
dosing regimens, duration of treatment, and study design 
also contributed to study heterogeneity. The third limita-
tion is that most of the included studies were designed 
to evaluate the efficacy of dienogest in the treatment of 
endometriosis and adenomyosis. Thus, the statistical 
analysis of the included studies may have had less power 
to detect a significant difference between the medication 
group and the nonusers. This limitation was overcome by 
pooling the data from each study and the meta-analysis 
of adverse effects, regardless of the differences in com-
parators. Furthermore, the association between AEs and 
DNG reported in the observational studies included in 
this meta-analysis does not imply a causal relationship 
between DNG and AEs.

The findings of this systematic review and meta-anal-
ysis offer extensive safety information on DNG and have 
several clinical implications. Initially, serious adverse 
reactions (such as a decrease in lumbar spine BMD, peri-
tonitis and severe vomiting) to DNG were not common, 
and common adverse reactions were not serious (such as 
abnormal uterine bleeding, amenorrhea and swelling). 
Therefore, long-term use of DNG, if effective, should 
be encouraged in people with endometriosis or adeno-
myosis. Secondly, the literature review revealed mul-
tiple uncommon (dysmenorrhea, dyspepsia and (lower) 
abdominal pain, urticaria and peritonitis) or serious 
adverse events (depression, asthenia and serious abnor-
mal uterine bleeding). This can be used as a hypothesis 
for further observational studies or systematic reviews 
and meta-analyses to prove whether the incidence is 
associated with the use of DNG. Thirdly, this study not 
only summarized and analyzed the adverse reactions to 
dienogest reported in the literature but also reviewed the 
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publicly available FAERS database, which provides real-
world safety information about DNG.

Conclusion
These pooled analyses from 30 clinical trials of DNG 2 mg 
represent a contribution to evidence-based medicine for 
endometriosis and adenomyosis, providing outcomes 
of potential relevance to daily practice. This systematic 
review and meta-analysis revealed that most prevalence 
adverse reactions of DNG, like abnormal uterine bleed-
ing (55%, 95% CI 37%~73%), amenorrhea (17%, 95% CI 
2%~42%), and swelling (13%, 95% CI 3%~28%), were 
common and not serious. The serious adverse reactions 
identified included a decrease in lumbar spine BMD, 
depression, peritonitis, vomiting, asthenia, dysmenor-
rhea and severe abnormal uterine bleeding. Abdominal 
pain, diarrhea, nausea and vomiting are gastrointestinal 
side effects reported not only in the FAERS database but 
also in the systematic review and included in the specifi-
cation. DNG is generally safe for treating endometriosis 
and adenomyosis, but serious adverse reactions (lumbar 
spine BMD decrease and hemorrhagic shock) should be 
aware.
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