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Abstract

Background Endometriosis is a complex chronic disease that affects approximately 10% of women of reproductive
age worldwide and commonly presents with pelvic pain and infertility.

Method & outcome measures A systematic review of the literature was carried out using the databases Pubmed,
Scopus, Cochrane and ClinicalTrials.gov in women with a confirmed laparoscopic diagnosis of endometriosis receiv-
ing progestins to determine a reduction in pain symptoms and the occurrence of adverse effects.

Results Eighteen studies were included in the meta-analysis. Progestins improved painful symptoms compared to
placebo (SMD = —0.61, 95% CI (—0.77, —0.45), P<0.00001) with no comparable differences between the type of
progestin. After median study durations of 6-12 months, the median discontinuation rate due to adverse effects was
0.3% (range: 0 — 37.1%) with mild adverse effects reported.

with low adverse effects.

Conclusion The meta-analysis revealed that pain improvement significantly increased with the use of progestins

Systematic Review Registration PROSPERO CRD42021285026.
Keywords Endometriosis, Progestins, Pain relief, Adverse effects

Background

Endometriosis is a chronic condition defined by the pres-
ence of endometrial-like tissue outside the uterus in the
ovaries, the rectovaginal septum, and the pelvic peri-
toneum [1]. The disease occurs globally and more com-
monly affects women of reproductive age, causing a
significant impact on quality of life [2]. The presentation
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of endometriosis ranges from lesions within the pel-
vic cavity to extra pelvic lesions. Endometriotic lesions
within the pelvic cavity vary from superficial lesions to
deep endometrial lesions which may be accompanied
by scarring and adhesions. Extra pelvic endometriotic
lesions invade the respiratory tract including the nasal
mucosa and lungs, the gastrointestinal tract and abdomi-
nal wall, the urinary tract, as well as the diaphragm,
pleura, pericardium, inguinal canal, cervix, vagina, vulva,
and central nervous system [3].

The pathogenicity of endometriosis includes trans-
plantation of endometrial tissue through retrograde
menstruation, coelomic metaplasia of the peritoneal
lining, and lymphatic and vascular metastasis particu-
larly in extra pelvic lesions, however, the most widely
accepted theory is retrograde menstruation [4]. Steroid
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hormone-sensitive endometrial cells and tissues are
deposited on the peritoneal surfaces, causing an inflam-
matory response. This reaction has been found to co-
occur with adhesions, angiogenesis anatomical (tubal)
alterations, fibrosis scarring, and neuronal infiltration,
resulting in pain and infertility [1]. In an attempt to iden-
tify new biomarkers in endometriosis, a recent study
evaluating metabolomics highlighted new insights into
the pathophysiology of the disease highlighting changes
in the metabolic profile of such patients with increases in
B-hydroxybutyric acid and glutamine metabolites and a
decrease in tryptophan as promising potential biomark-
ers [5]. Another study outlined new insights into the
possible relationship between the host microbiome and
endometriosis which could serve as possible targets for
preventative and therapeutic therapy if a strong link is
confirmed [6].

Endometriosis affects approximately 6-10% of women
of reproductive age [7]. Ghiasi, Kulkarni, and Missmer
in 2020 [8], conducted a review of the global prevalence
of endometriosis between January 1989 and June 2019.
Amongst the 28 research papers that reported preva-
lence, 17 provided prevalence estimations in women with
infertility, showing a total prevalence of endometriosis
of 27%. Likewise, 11 studies looked at the prevalence
of endometriosis in females presenting with persistent
pelvic pain, showing a 29% overall prevalence of endo-
metriosis. Twelve studies looked at the prevalence of
endometriosis in patients who have had a hysterectomy,
ovarian cancer, and tubal sterilization and reported a
prevalence of 16%, 10%, and 5% respectively. This study
also reported the range prevalence of endometriosis in
different geographical regions. In Africa, the prevalence
ranged from 0.2 to 48%, and in Australia, the range was
3.4-3.7%. The prevalence estimation ranges were much
larger in America, Asia, and Europe, being 0.7-70%,
1-72%, and 0.8-70% respectively. A large limitation of
this review is the complexity of endometriosis diagnosis,
creating challenges in defining a true population preva-
lence [8].

A variety of risk factors have been suggested but due
to the limited knowledge of the initiation processes of
endometriosis and the lack of early detection, a distinct
discernment between causation and consequence cannot
be made. Women with a short menstrual cycle interval,
low body mass index, low parity, early age at menarche
and family history of endometriosis have been reported
to have an increased risk of developing endometriosis
[9, 10]. More recent evidence from a systematic review
by Shigesi et al. in 2019 [11], suggests that there is an
increased risk of autoimmune diseases among women
with endometriosis. The study found that systemic lupus
erythematous, Sjogren’s syndrome, autoimmune thyroid
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disease, coeliac disease, rheumatoid arthritis, multi-
ple sclerosis, inflammatory bowel disease and Addison’s
disease increased the risk for developing endometriosis,
however, the studies were of low quality [11]. The varying
study populations and low diagnostic precision among
the various studies create a challenge in quantifying the
risk factors associated with endometriosis [9].

There are multiple classification systems of endo-
metriosis that were developed by several professional
organisations, mainly based on lesion appearance, pel-
vic adhesions, and anatomic location of the disease [12].
The revised American Society for Reproductive Medi-
cine (rASRM) classification system is the most widely
used worldwide and is based on intraoperative findings.
It includes one to four stages to quantify the number of
lesions and depth of infiltration (Table 1). The ENZIAN
classification system is used as a supplementary tool to
the rASRM to provide a morphological classification of
deep infiltrating endometriosis [13].

The gold standard for diagnosis in the past was lapa-
roscopic identification with histological verification,
however, transvaginal ultrasonography and magnetic
resonance imaging are also currently accepted as the pri-
mary diagnostic tools. These methods have the advantage
of being less invasive. Other disadvantages associated
with laparoscopy are the increased risks and costs asso-
ciated with surgery and the limited number of skilled
specialists in endometriosis excision technique. Accord-
ing to a systematic review conducted in 2019, less inva-
sive tests show promising diagnostic potential, however,
further research is required before they can be used in
a clinical setting [14]. The average interval between the
onset of pain and a definitive diagnosis is 10.4 years [1].
In a study conducted by Bontempo and Mikesell in 2020
[15], it was found that 75.2% of patients reported being
misdiagnosed with another physical or mental health
problem. Endometriosis remains a serious disease that
presents complex diagnostic challenges, including non-
specific symptoms, symptom normalisation, lack of

Table 1 Classification of endometriosis into one of four stages
based on a scoring system [12]

Stages Score Characteristics of lesions

I (Minimal) 1-5 Minimal with few superficial implants

Il (Mild) 6-15 Mild with deeper implants

Il (Moderate) 16-40 Moderate with many deep implants
Small cysts on one or both ovaries
Filmy adhesions present

IV (Severe) >40 Severe with many deep implants

Large cysts present on one or both ovaries
Dense adhesions present
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awareness amongst the population, and stigma associ-
ated with the disease [10].

Pain is one of the most common symptoms of endo-
metriosis, however, this is not an indicator of the sever-
ity of the disease and there are a variety of symptoms
depending on the location of the endometriomas. Ade-
quate knowledge regarding the signs and symptoms of
endometriosis aids in the early detection and diagnosis
of the disease [16]. In a qualitative, interview-based study
conducted by Fauconnier et al. [16], five classifications of
excruciating symptoms due to endometriosis was iden-
tified. These include “severe pelvic pain and dysmenor-
rhoea, dyspareunia, gastrointestinal symptoms, bladder
symptoms, such as dysuria, and other symptoms, which
included physical and psychological impairment of daily
activity, difficulties in daily life and work activities as well
as impairment of the participant’s sexual life and their
relationship with their partner” (p2689) [16]. These cat-
egories consist of distinct symptoms comprising of pain-
ful menstruation, paralyzing pain that affects mobility,
lower abdominal pain, sharp pain during intercourse,
pain on passing stool, bloating, nausea, vomiting, feeling
the need to urinate often, extreme exhaustion, dizziness,
and fainting as well as pain radiating towards the patient’s
breasts or shoulders, amongst many others. The symp-
toms reported by the participants to be the most ‘severe,
‘incapacitating, and ‘getting worse with time” was pelvic
pain and dysmenorrhoea [16].

Management of endometriosis includes both phar-
macological therapy and/or surgical intervention aimed
at symptomatic relief of pain, improving quality of life
(QoL), delaying recurrence, and preserving fertility. The
choice of therapy depends on patient factors, cost, extent
and location of disease, patient preferences, and previous
treatment. Medications indicated for the management
of endometriosis include either hormonal therapy (com-
bined oral contraceptives, GnRH agonists, aromatase
inhibitors, and danazol) or pain therapy (NSAIDs) with
hormonal therapy not indicated in women who wish
to conceive [1]. Surgical excision of endometriomas
improves fertility however expert technique is required
to reduce the risk of complications and morbidity associ-
ated with surgery, particularly in deep infiltrating endo-
metriosis [17]. Among the hormonal therapy indicated in
the treatment of endometriosis are progestins. Progester-
one is a steroid hormone predominantly produced in the
ovaries, adrenal glands, and placenta. This hormone has
an important role in inhibiting the proliferation of the
endometrium and stimulating tissue remodelling until
gestation or menstruation. Progestin is a synthetic form
of progesterone designed to imitate its action. Progestins
were reported to have decreased or eradicated painful
symptoms in roughly 90% of patients with endometriosis
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[7]. Different forms of progestins are widely used in the
treatment of endometriosis and are available in differ-
ent dosages. They are available in the following dosage
forms: oral, injectable, intrauterine devices, transdermal
patches, vaginal rings as well as subcutaneous implants
[18].

The fundamental mechanism by which endometrio-
sis occurs is still unknown, therefore, the exact mecha-
nism whereby progestins control pain is unknown.
There are, however, three main mechanisms proposed
and these include: (1) the result of active haemorrhaging
from endometriotic abrasions; (2) the overexpression of
growth factors and pro-inflammatory cytokines, and (3)
the inflammation or direct attack of pelvic nerves. Pro-
gestin has inhibitory effects on growth factors and angio-
genesis, anti-inflammatory actions as well as the ability
to induce anovulation. Progestins inhibit gonadotropin-
releasing hormone, which in turn suppresses follicular-
stimulating hormone and luteinizing hormone secretion
[7]. As mentioned above, endometriosis occurs in the
presence of oestrogen, however, when progestins are pre-
sent, it prevents oestrogen-dependent proliferation of the
endometrium [19].

The primary progestins used in the symptomatic treat-
ment of endometriosis include dienogest, medroxypro-
gesterone acetate, norethisterone, and cyproterone which
are oral forms of the drug that have been found to have
an effective role in decreasing endometriosis-related
pelvic pain, controlling excessive uterine bleeding, and
improving patient quality of life. Depot medroxyproges-
terone acetate and the levonorgestrel intrauterine system
are effective in the suppression of endometriosis-related
symptoms [7]. A new approach to pain relief in endome-
triosis patients is the etonogestrel subdermal implant.
This drug is well-tolerated and safe to use [11]. Bloating,
weight gain, hot flushes, acne, loss of libido and fatigue
are commonly reported side effects of progestins with
less common reports of mood swings and depression [7].

Endometriosis is a chronic disease that is under-
researched, under-reported, and underdiagnosed [20].
A qualitative descriptive study that was conducted
using focus group discussions in Australia conducted
by Moradi et al. provides comprehensive experiences of
women that are living with endometriosis [20]. All the
women in this study suffered from severe and progres-
sive pain both cyclical and non-cyclical and presented
with other non-specific symptoms such as exhaustion,
diarrhoea, and sleep disturbances. The study participants
reported that the medical experts arbitrarily dismissed
their symptoms as insignificant due to their non-specific
nature and link to the menstrual cycle [20]. The debili-
tating nature of the disease has a significant impact on
the psychological well-being of the patient, leading to
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absenteeism from school or work and overall poor QoL
[20]. Even though endometriosis impacts patient QoL,
recent studies have found that hormonal treatment, espe-
cially progestins compared to combined oral contracep-
tives, significantly improved participants’ QoL and led
to a greater reduction in endometriotic lesions and pain
symptoms [21]. However, recurrence of pain symptoms,
regardless of the type of hormonal therapy, following
cessation of therapy is common and chronic therapy is
required [17].

The treatment of endometriosis-associated pain
focuses on systemic or local oestrogen suppression, inhi-
bition of tissue proliferation and inflammation or both
[22]. Due to the complexity of the disease, treatment
needs to be modified and personalised based on the dis-
ease severity, symptoms as well as fertility goals of each
patient. Some goals of treatment include egg preserva-
tion, hormonal suppression, decreased recurrence, limit-
ing the amount of deformation of anatomical structures
when performing surgery, as well as psychotherapy [22].
Endometriosis therapy requires a multimodal approach
from experienced experts including experts in other
organ systems that may be affected [10].

Given the high burden, high prevalence, multi-faceted
impact and rapid progression of the disease, increased
attempts at improved awareness and education regarding
endometriosis require emphasis to ensure early detection
and intervention. Furthermore, training medical profes-
sionals in the individualised therapeutic approach of
endometriosis taking all patient factors into account are
imperative for positive outcomes [23].

Methods

Literature search

Using the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines [24], a
review was conducted on the efficacy and safety of pro-
gestins. Four databases, Pubmed, Scopus, Cochrane and
ClinicalTrials.gov were searched for the relevant pub-
lished literature - on clinical trials and observational
studies published between 1 January 2011 and 1 Janu-
ary 2021 using the following MeSH terms: “endometrio-
sis’, “progestins’, “pain relief” and “adverse effects” The
results were compiled into a Mendeley Reference Man-
ager v1.19.6 library [25].

Relevant articles were identified using PICO (popula-
tion, intervention, comparison, outcome) as a starting
point for inclusion criteria.

P - Woman with a validated diagnosis of endometriosis.

I - Progestins

C- Placebo/No treatment

O - Primary outcome measure was pain improvement/
reduction in pain intensity.
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Secondary outcome measure was the occurrence of
adverse effects.

Inclusion criteria: Studies with women with a validated
diagnosis of endometriosis, and treatment with proges-
tins were included. Observational (cohort studies) and
experimental (randomised controlled and uncontrolled
trials) studies were included in the study. The search
was restricted to research articles originally written in
English.

Exclusion criteria: Non-human (animal & in-vitro)
studies, case series and case reports were excluded.
Studies that did not measure pain improvement as an
outcome measure, included patients with extra pelvic
endometriosis, and studies with asymptomatic partici-
pants were excluded.

Screening of articles retrieved was independently car-
ried out by two reviewers (JM and YP), following a two-
step process. The first step was the screening of the titles
and abstracts, followed by full-text screening using the
PICO statement and predefined inclusion and exclusion
criteria. Discrepancies were resolved by discussion or
bringing in a third reviewer (SC or FK).

Quality evaluation

The CASP (Critical Appraisal Skill Program), due to its
suitability and usability in cohort study types, was used
to appraise the quality of the observational studies [27].
This appraisal tool consisted of 12 questions that cov-
ered three main issues in an observational study: (1) Are
the results of the study valid?; (2) What are the results?
and (3) Will the results help locally? Most questions
required a ‘yes, ‘no’ or ‘can’t tell’ as an answer, while oth-
ers required more detailed explanations.

The RoB 2.0 Cochrane Risk of Bias Tool for Ran-
domised Trials was used to appraise randomised con-
trolled trials (RCTs) [28]. This assessment consisted of 5
domains with 3-7 questions each requiring a ‘yes’ or ‘no’
answer. At the end of each domain, the bias is rated using
judgement (high, low, unclear) based on domains (selec-
tion, performance, attrition, reporting and others). The
results are summarized graphically in Fig. 2 [28].

The final systemic review was subjected to the PRISMA
Checklist Tool [24] to ensure inclusion of all components
for a systematic review (Additional file 1)..

Data extraction

The following information was extracted from the arti-
cles included: authors, publication year, study design,
number of participants, interventions, comparisons, and
study outcomes (pain improvement and adverse effects).
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Statistics

Descriptive statistics were used to summarise study char-
acteristics. Review Manager (RevMan) Version 5.4.1, [29]
was used to perform the meta-analysis of the two-arm
studies. For the single-arm studies, the meta-analysis was
carried out using Comprehensive Meta-Analysis (CMA)
Version 3.3.070 [30] and the forest plot was created using
Stata Statistical Software Release 17 [31]. All funnel plots
were created in RevMan.

Relative risk was used as the summary statistic for
dichotomous data and mean difference (MD), or stand-
ardised mean difference (SMD) was used for the continu-
ous data. Standardised mean difference, 95% confidence
intervals (CI), MD, effect size and heterogeneity were cal-
culated using both the RevMan and CMA software. The
I* was used to determine heterogeneity. A fixed-effect
model was used when it was hypothesized that the effect
would be similar in every study; otherwise, a random-
effect model was used. The random-effect model was
useful when comparing many studies to estimate the dis-
tribution of effects. The random-effect model was used
for the analysis of the single-arm studies and the studies
reporting adverse effects, while a fixed-effect model was
used when analysing the studies comparing progestins
and placebos as well as studies in which an etonogestrel-
releasing implant is compared to a levonorgestrel-
releasing intrauterine system. Statistical significance was
attributed to P-values less than 0.05.

In the study conducted by Margatho et al. [32] in 2020
the results were presented as Mean & SE and the follow-
ing formula, found in the Cochrane Handbook for Sys-
tematic Reviews of Interventions, was used to calculate
the SD (Eq. 1).

SD = SE x VN

Equation 1: Calculation to determine the standard
deviation (SD) from reported standard error (SE) [33].

Results

Article inclusion

In the initial search, 266 relevant articles were retrieved,
with 166 articles remaining following the removal of
duplicates. After reviewing the titles and abstracts,
138 articles were excluded. Of the 28 full-text articles
reviewed, 14 were excluded. The most common reasons
for exclusion were that the studies were done post-oper-
atively (n=4), they compared the efficacy and safety of
progestins to other endometriosis treatment options
such as gonadotropin-releasing hormone agonists and
combined oral contraceptives (n=3), and some of the
studies were reviews (#=5). A manual search of the ref-
erence lists of the full-text articles was conducted and 19
articles were further retrieved and reviewed. Of these, 4
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studies met the inclusion criteria. This process resulted in
a total of 18 articles included for analysis (Fig. 1).

Table 2 summarises the study designs, participants,
progestins used and study outcomes of the final 18 stud-
ies included in this systematic review. Four studies were
RCTs and 14 were observational studies.

Publication bias

The Cochrane Collaboration’s risk of bias tool [17] was
used to conduct a quality assessment of the RCTs (n=4)
reviewed in this study. The risk of bias graph (Fig. 2) was
created using RevMan.

Effect of progestin on pain improvement

In 12 articles, the visual analogue scale (VAS) was used to
evaluate chronic pelvic pain in women with endometrio-
sis. These articles were separated into 2 groups, studies
in which progestins were compared to a placebo (n=3)
or a different progestin (n=2) (Fig. 3), and studies which
included no comparator (n=7) (Fig. 4). The results were
analysed to determine the efficacy of progestins in reduc-
ing pelvic pain.

As seen in Fig. 3, progestins showed a statistically sig-
nificant effect in improving painful symptoms caused
by endometriosis (SMD=-0.61, 95% CI (—0.77, —0.45),
P<0.00001). The I* value of 92% suggests very high
heterogeneity.

The asymmetry of the funnel plot for studies which
included a comparator (Fig. 4) is attributed to the high
heterogeneity of the studies.

Figure 5 shows that there was no significant difference
between the etonogestrel-releasing implant and the lev-
onorgestrel-releasing intrauterine system (SMD=-0.10,
95% CI (—0.37, 0.18), P=0.48) in providing pain relief.

The corresponding funnel plot (Fig. 6) is symmetrical
showing that there is little to no bias, good methodologi-
cal quality and low heterogeneity.

As seen in Fig. 7, the total MD is —2.60 with a 95% CI
(—3.58, —1.62), proving that progestins are effective in
improving chronic pelvic pain caused by endometriosis.
The I? value of 99.45% indicates very high heterogeneity
and the P<0.00001 suggests that the results are statisti-
cally significant.

The asymmetry of the funnel plot in Fig. 8 indicates
that there may be some publication bias. The high het-
erogeneity demonstrates the differences in the interven-
tions and methods used in the various studies.

The studies by Vercellini et al. in 2016 [36] and 2018
[40] measured non-menstrual pelvic pain improvement
using a numerical rating scale (NRS). In the 2016 study
[36] the severity of pain symptoms caused by endo-
metriosis was assessed by a 0 to 10-point NRS at base-
line and after 6 months of treatment in women with
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Fig. 1 The PRISMA flow diagram, outlining the organization of the selection process through the different steps of the systematic review [26]

endometriosis. In the norethindrone acetate (n=31)
and the dienogest (n=29) groups, the median (inter-
quartile range) baseline NRS was 7 (6-7) and decreased
to 0 (0-2) after 6 months. The 2018 study [40] produced
similar results, where the median (interquartile range) for
the baseline NRS was 5 (0-7) and decreased to 0 (0-2)
after 12 months in the 125 participants using norethister-
one acetate. This indicates that progestins are effective in
improving painful symptoms caused by endometriosis.

Adverse effects caused by progestins
Fifteen of the studies reviewed reported adverse effects.
Vercellini et al. 2016 [36] reported adverse effects as a
mean and not a percentage and were therefore excluded
from the graph.

Figure 9 depicts 3 forest plots for the most common
adverse effects that occurred across the remaining 14
studies that reported on adverse effects. All three adverse

effects presented considerable heterogeneity and were
statistically significant. The subtotal risk ratio (95% CI)
for breakthrough bleeding, headaches and weight gain
was 0.13 (0.06, 0.32), 0.07 (0.02, 0.22) and 0.13 (0.04, 0.42)
respectively, indicating that there is a low risk that pro-
gestins will cause the occurrence of an adverse effect.

The complete list of adverse effects and their percent-
age of occurrence across the 14 studies are presented in a
table (Table 3).

The funnel plot (Fig. 10) asymmetry is due to the high
heterogeneity in each subgroup. Publication bias is an
unlikely cause, however, selective outcome reporting and
analysis reporting may be a cause for the asymmetry, due
to the subjective nature of the responses in each study. It
could also be attributed to the varying methods used in
each study.
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

0% 25% 50% 75%  100%

[ Low risk of bias [Junclear risk of bias [l Hioh risk of bias

Fig. 2 Risk of bias graph: a review of authors'judgements about each risk of bias item presented as percentages across all RCTs.

Progestin Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl _Year IV, Fixed, 95% CI
Petraglia 2012 972 744 87 1349 1414 81 275% -0.34 [-0.64,-0.03] 2012 —=—
Lang 2018 18.9 1882 126 4477 2579 129 364% -1.14 [-1.41,-0.88] 2018 -
Yu 2018 145 176 111 206 2364 109 362% -0.29 [-0.56,-0.03] 2019 i
Total (95% CI) 324 319 100.0% -0.61[-0.77,-0.45] ¢
Heterogeneity: Chi*= 24.01, df= 2 (P < 0.00001); F=92% _52 51 ) 1‘ %
Testfor overall effect: Z=7.51 (P < 0.00001) Favours Progestin Favours Placeho

Fig. 3 Forest plot of studies in which dienogest (2 mg/d) is compared to a placebo using the VAS to evaluate chronic pelvic pain
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ENG LNG-IUS Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl_Year IV, Fixed, 95% CI
Carvalho 2018 2 24 52 1.9 17 81 &80.2% 0.05[-0.34,043] 2018
Margatho 2020 34 288 52 42 357 51 49.8% -0.25[-0.63,0.14] 2020
Total (95% CI) 104 102 100.0% -0.10 [-0.37, 0.18]
Heterogeneity: Chi®=1.10, df=1 (P = 0.28); *= 9% 52 51 D 15 é
Testfor overall effect: Z=0.70 (P = 0.48) Favours ENG  Favours LNG-IUS

Fig. 5 Studies in which an etonogestrel-releasing implant is compared to a levonorgestrel-releasing intrauterine system
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Effect size Weight
Study with 95% CI (%)
Morotti et al. : 3 2.80[-3.17, -2.43] 14.60
Maiorana et al. [ | -0.81[-0.85, -0.77] 14.91

-1.57[-2.10, -1.04] 14.29
-5.00[-5.59, -4.41] 14.15

Sansone et al.

Ferrero et al. -

Cho et al. -2.95[-3.07, -2.83] 14.88
Barra et al. -2.80[-3.12, -2.48] 14.68

-
[ |
L
Kitawaki et al. —— -2.32[-3.44, -1.20] 12.49
e

Overall -2.60[-3.58, -1.62]

Heterogeneity: T° = 1.67, I’ = 99.45%, H’ = 180.51
Test of 8 = 6;: Q(6) = 1471.05, p = 0.00
Testof ®=0:z2=-5.21, p=0.00

6 -4 2 0
Favours Progestin
Random-effects REML model
Fig. 7 Forest plot for the single-arm studies using VAS to evaluate chronic pelvic pain
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Discussion

Among the approximate 10% of women presenting with
endometriosis globally, about 80% experience chronic
pelvic pain [51]. In a condition with no cure, improve-
ment of pain is essential in improving disease outcomes
and quality of life. Therapies with progestins are a more
reliable option compared to the usually sought after
NSAIDs which do not alter the disease course and are
not ideal for long-term use due to the adverse gastro-
intestinal effects. Progestins, on the other hand, display
oestrogen suppressive effects useful in decreasing the
growth of endometrial tissue and possess anti-inflamma-
tory, anti-proliferative and anti-angiogenic effects appli-
cable in the mechanisms associated with the course of
disease in endometriosis. Based on the existing literature,
this study reveals that progestins are an effective sympto-
matic therapy in patients with endometriosis.

In the 3 studies comparing progestins to placebos, the
use of progestins was associated with a positive reduction
in pelvic pain in women with endometriosis. All 3 stud-
ies had a similar design with the use of 2 mg/day of dien-
ogest reporting pain outcomes using the same VAS scale.
All 3 studies also reported a favourable safety and toler-
ability profile, and a low rate of treatment-related dis-
continuations over periods of up to 52 weeks. Although
the dienogest displayed de-synchronous uterine bleed-
ing effects in the short-term, the frequency and intensity
of menstrual bleeding were reduced with long-term use

(24-52 weeks), however, bleeding frequency and inten-
sity returned on discontinuation of the drug, indicat-
ing the need for long-term use for a sustained beneficial
effect. The studies done by Lang et al. (2018) [42] and Yu
etal. (2019) [43] were conducted in a Chinese population,
while the study done by Petraglia et al. (2011) [34] was
done on women in Germany, Italy, and Ukraine, indicat-
ing that the effects apply to both Caucasian and Chinese
populations. This highlights the need for further similar
studies in other population groups to ascertain if these
positive outcomes apply to all population groups.

In a comparison between non-oral progestins, there
was no significant difference between the pain-relieving
effects of the etonorgestrel subdermal implant compared
to the levonorgestrel intrauterine system (LNG-IUS),
with both producing similar pain-relieving effects [32,
44]. The implant and the intrauterine device provide the
option of convenience in removing the daily pill burden,
however, as seen in both studies, there was a large dis-
continuation rate, many of which were due to uterine
bleeding irregularities which highlight the need for larger
scale studies in the long-term acceptability of these alter-
natives to oral progestins.

In the study by Vercellini et al. (2016), the non-men-
strual pelvic pain associated with endometriosis was
diminished in both the norethindrone acetate (pre-study)
and the dienogest (post study) groups, however, there
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AE No AE Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
4.1.1 Breakthrough Bleeding
Barra 2020 22 83 61 83  8.6% 0.36[0.25, 0.53] -
Cho 2020 134 3356 3222 3356 8.7% 0.04 [0.04, 0.05) -
Del Forno 2019 19 135 116 135 8.6% 0.16[0.11, 0.25) -
Kitawaki 2021 3 59 56 59 7.7% 0.05[0.02,0.18) e
Lang 2018 18 255 237 255 8.6% 0.08[0.05,0.12) -
Maiorana 2017 55 132 77132 87% 0.71[0.56, 0.92) -
Morotti 2014 5 25 20 25 8.2% 0.25[0.11, 0.56) I
Morofti 2017 24 103 79 103  86% 0.30 (0.21, 0.44) -
Nirgianakis 2021 40 130 90 130 87% 0.44[0.34, 0.59) -
Romer 2018 7 37 30 37 83% 0.23[0.12, 0.48) _—
Vercellini 2018 5 153 148 153 8.1% 0.03([0.01, 0.08) —_—
Yu 2019 2 220 218 220 7.2% 0.01[0.00,0.04) ———
Subtotal (95% CI) 4688 4688 100.0% 0.13[0.06, 0.32]
Total events 334 4354

Heterogeneity: Tau®= 2.25; Chi*= 673.39, df= 11 (P < 0.00001);, F= 98%

Test for overall effect: Z= 4.54 (P < 0.00001)

4.1.2 Headaches

Barra 2020 10 44 34 44 10.2%
Cho 2020 34 3356 3322 3356 10.4%
Del Forno 2019 4 135 131 135 9.7%
Ferrero 2020 18 83 65 83 10.3%
Maiorana 2017 4 132 128 132 97%
Morotti 2014 4 25 21 25 9.8%
Morotti 2017 8 103 95 103 101%
Nirgianakis 2021 10 130 120 130 10.2%
Romer 2018 4 37 33 37 97%
Vercellini 2018 6 153 147 153 9.9%
Subtotal (95% Cl) 4198 4198 100.0%
Total events 102 4096

Heterogeneity: Tau®= 3.00; Chi®= 284.10, df= 9 (P < 0.00001); = 97%

Test for overall effect: Z= 4.63 (P < 0.00001)

4.1.3 Weight Gain

Barra 2020 25 83 58 83 11.5%
Cho 2020 67 3356 3289 3356 11.6%
Del Forno 2019 27 135 108 135 11.5%
Maiorana 2017 22 132 110 132 11.5%
Morotti 2014 2 25 23 25 10.0%
Morotti 2017 31 103 72103 11.5%
Nirgianakis 2021 26 130 104 130 11.5%
Sansone 2018 3 25 22 25 10.5%
Vercellini 2018 3 153 150 153 10.4%
Subtotal (95% Cl) 4142 4142 100.0%

Total events 206 3936

Heterogeneity: Tau®= 2.92; Chi*= 565.67, df= 8 (P < 0.00001); F= 99%

Test for overall effect: Z= 3.45 (P = 0.0006)

Test for subaroup differences: Chi*=0.77, df= 2 (P = 0.68), F= 0%
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0.002 01 10 500
AE No AE

Fig. 9 Forest plot showing the adverse effects caused by progestins that occurred most frequently across 14 studies.'AE represents adverse events

and‘No AE'represents no adverse events

was no significant ameliorations in pain relief following
the introduction of dienogest [36].

The findings among the single-arm studies were con-
sistent in showing a beneficial effect of progestins in
providing pain relief in patients with endometriosis
(P<0.00001). Of the 7 studies included in this analysis, 4
used dienogest, 2 used norethindrone acetate, 2 used the
etonogestrel implant and 1 used dydrogesterone. All four
of these progestins significantly reduced the severity of
non-menstrual pelvic pain experienced by women with
endometriosis and the adverse effects related to these
drugs was minimal and mild in nature. It must be noted

however that these studies lacked a placebo or compara-
tor group.

One of the most common adverse effects that occurred
due to progestin use across the studies was weight gain,
with 2 studies on norethindrone acetate, Morotti et al.
(2017) [37] and Del Forno et al. (2019) [45], and 1 study
on dienogest by Barra et al. [48] reporting a 30% occur-
rence. Breakthrough bleeding, another common adverse
effect occurred in 13 out of the 14 studies reviewed on
reported adverse effects.

The majority of the studies included reported on oral
progestins, particularly dienogest and/or norethisterone
with a limited number of studies reporting on subdermal
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Fig. 10 Funnel plot for studies showing the common adverse effects
reported by progestins

implants and/or the LNG-IUS. There was homogeneity
in the VAS score pain management tool used across the
majority of the studies, however, the treatment periods
and sample sizes varied from 24 weeks to 5 years and 25
to 3356 respectively.

In addition to pelvic pain relief, many of the studies
provided consistent reports on the effects of progestins in
relieving dyspareunia which ultimately plays a major role
in the quality of life in patients with endometriosis. The
studies included patients with all stages of endometrio-
sis with no specific correlations being made in progestin
responses between the mild stages (I, II) and advanced
stages (III, IV) of endometriosis to identify phenotypes
with possible poor response to progestins. Further large
studies aimed specifically at the staging and response to
progestins would be beneficial. No clear distinguishable
differences can be drawn from the current studies con-
cerning the effects of the treatment with progestins alone
in comparison to the use of progestins following surgery
to inform clinical practice guidelines.

The high heterogeneity in this review can be attributed
to the differences between the methods of the included
studies. This review included observational studies and
randomised controlled trials which additionally contrib-
uted to the high percentage of heterogeneity. The var-
ied sample sizes and progestin formulations across the
studies contributed to the variability of the results with
the single-arm studies lacking a comparator and varying
study designs as clear contributors to heterogeneity.

Limitations

The main limitation of this systematic review is the small
number of studies that met the strict inclusion criteria.
Another limitation is that a few studies were open-label
randomised control trials that did not use blinding and/
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or allocation concealment, which increases the risk of
potential bias. The CASP tool used to appraise the quality
of the observational studies revealed that there is poten-
tial bias when measuring the outcomes in some studies
because occasionally questionnaires were used, and this
is not always an accurate measure of outcomes. In the
progestin vs. placebo studies, the decrease in pain for the
progestin arm was informative, however, the decrease
in pain measurements from baseline in the placebo arm
can potentially be misleading due to the placebo effect.
Another limitation is selection bias, where study partici-
pants could potentially have less severe forms of endo-
metriosis, which would make the study less generalisable.
This study only evaluates the effect progestins have on
chronic pain from the start of treatment until the end
of treatment and does not take into consideration the
effects of discontinuing treatment, and whether chronic
pain recurs once treatment has ceased. The results of this
study should be considered with caution and expanded
on in future studies.

Future studies should consider the efficacy and
safety of the long-term use of progestins. Only 2 stud-
ies in this review had a duration of up to 5 years and
endometriosis is a chronic disease that requires long-
term treatment. Five different types of progestins were
reviewed in this study, and the effects of the individual
types and dosages should be studied in the future.

Conclusion

There is no known cure for endometriosis [52], which has
psychological, physical and social effects impacting social
activity engagement, fertility, productivity in the work-
place, sexual practices and mental health. A demand for
more research and awareness regarding treatment effec-
tiveness worldwide is of growing importance to ensure
early diagnosis as well as effective and improved man-
agement of the disease and its debilitating symptoms. In
a systematic review conducted by D’Alterio et al., it was
found that medical and surgical interventions for endo-
metriosis improved patients’ quality of life, however,
recurrence is frequent [23]. This study demonstrated that
progestins produced positive pain relief and improve-
ments in quality of life in patients with endometriosis.
However, treatment needs to be personalised taking into
account the goals of the patient, surgical candidacy, fertil-
ity planning and patient preference [23].

This review of 18 studies concluded that progestins
prove to be a safe and effective treatment for chronic
pelvic pain in women with endometriosis, with a good
tolerability profile.
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