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ABSTRACT

Endometriosis is a benign, chronic inflammatory condition characterized by the presence and growth of
endometrial implants outside the uterine cavity. The cause of endometriosis is multifactorial. It is due to
the diversity of hypothesis and plausibility of hormonal alterations which could play a major role.
Evidence has shown that progesterone resistance is a key factor for endometriosis sufferers. Medical ther-
apy can avoid surgical intervention, which may lead to a reduced in ovarian reserve, and its effects of ear-
lier menopause and reduced fecundity. Progesterone receptor isoform has provided new insight as the
potential treatment. Progestin, anti-progestin and selective progesterone receptor modulators usage,
which target these receptors, could avoid hypo-estrogenic side effects, which can be debilitating.
Numerous types of these medications have been used on and off labeled to treat endometriosis with
varying success. This review aims to consolidate series of clinical trials using progestins in endometriosis.

Introduction

Endometriosis is a benign condition which is characterized by
chronic inflammation and the growth of endometrial cells out-
side of the uterine cavity [1]. It commonly involves the periton-
eum and pelvic organs and rarely involves extra-abdominal sites
[2]. Accidental findings of ectopic endometrial tissues during
laparoscopy in an asymptomatic woman may suggest that endo-
metriosis is regarded as a normal process. This disease is consid-
ered pathological when there are symptoms related to it such as
chronic abdominal pain, dysmenorrhea and dyspareunia [3].

The etiology is multifactorial [4,5]. Hormonal alterations may
influence the propagation of endometriosis, which is a viewed as
an estrogen-dependent disorder [6]. An important finding was
that there is an increased expression of aromatase enzyme and a
decrease expression of 17B-hydroxysteroid dehydrogenase type 2
(17B-HSD2) [7] in endometriotic tissue when compared to
eutopic endometrium. As a result there is a higher local estradiol
(E2) bioavailability. This will stimulate the production of prosta-
glandin E2 (PGE2) which then further stimulates aromatase
activity [8]. The main aim of this review is to update the latest
clinical pharmacological studies in endometriosis targeting pro-
gesterone receptors. Other pharmacological methods which target
these receptor which are progesterone antagonist and selective
progesterone receptor modulator (SPRM) had been evaluated in
a recent Cochrane review [9].

Methodology

Available evidence for the role of progesterone receptors and its iso-
forms in endometriosis was reviewed. A systematic search was done
using Medline by Ovid using key words ‘endometriosis AND the
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related progestin either ‘norethisterone’, ‘medroxyprogesterone’,
‘cyproterone’, ‘dienogest’, ‘dydrogesterone’, ‘etonogestrel’, and
‘levonogestrel’. Recent clinical trials articles were taken from the last
five years from 2013 till present and search was performed in
January 2018. Original studies of clinical trials using the progestins
in a cohort of endometriosis patients were selected and reviewed.
Relevant clinical papers cited in the clinical and review articles were
also reviewed to ensure earlier important evidence was not omitted.
Related articles concerning the subject were also scrutinized for
completeness.

Progesterone effect in normal endometrial function

Progesterone is a steroid hormone. During the menstrual cycle it
is secreted by the corpus luteum after ovulation as the endomet-
rium enters secretory phase. This counteracts the effect of estro-
gen, which proliferates the endometrium and stimulates tissue
remodeling until pregnancy occurs or until menstrual shedding.
Other effect of progesterone on endometrium is to stimulate the
expression of enzyme 17HSDB2 in epithelial cells. During the
luteal phase this enzyme catalyzes the conversion of biologically
active estrogen (E2) to less estrogenic steroid, estrone (E1) and
testosterone to androstenedione [10]. This effects is however is
being block by local endogenous E2 in endometriotic lesions. As
a result there is incomplete transition of endometrium from pro-
liferative to secretory phase. Consequently this may enhance the
survival and implantation of refluxed endometrium. Conversion
of potent estrogen E2 to El in the secretory phase endometrium
is regarded as a critical protective mechanism against estrogen-
induced growth [2].
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Human progesterone receptors

The human progesterone receptor (PR) gene was localized to
11q22-q23 [11]. Progesterone effects are mediated via intracellu-
lar PR which are expressed from a single gene as two protein
isoforms. These are progesterone receptor A (PR-A) and proges-
terone receptor B (PR-B) [12] which are a 94-kDA and a 114-
kDa protein respectively with the later containing an additional
164 amino acids at its amino-terminal [13-15]. These receptors
may arise from either initiation of translation from alternative
sites in the same mRNA or by transcription from alternative
promoters in the same gene [12,16]. PR-A may act as a trans-
pressor of PR-B activity in certain cells for specific pro-
moters [17].

Roles of progesterone receptors in endometriosis

Progesterone resistance is one of the cause of endometriosis. It is
explicable by the extremely low PR levels in endometriotic tissue.
In normal endometrium, levels of PR-A and PR-B progressively
increase during the proliferative phase, peaking immediately
before ovulation, and diminish after ovulation, suggesting that
E2 stimulates PR levels [18]. In contrast endometriotic lesions
demonstrate a reduced PR-A expression compared to eutopic
endometrium and an absence of PR-B. This is likely a contribu-
ting mechanism where progesterone does not trigger the expres-
sion of 17BHSD2 and subsequent metabolism of E2 to El
[19,20]. Moreover, endometrial expression profiling has docu-
mented dysregulation of progesterone-responsive genes in the
luteal phase [19,21,22].

Drugs that have an effect on PR activity includes progestin,
anti-progestin and SPRM.

Types of progesterone-based therapy

Progestins are synthetic compound that mimic the effect of pro-
gesterone. There is a wide spectrum of these steroids derived
from different parent compound. Progestin can be classified
according to their chemical structure, chemical classification or
route of administration. An overview of the types of progestin
by their route of administration is illustrated in Table 1. A sum-
mary of the recent trials of the various agents are listed in Table
2 (oral progestins) and Table 3 (parenteral progestins).

Oral progestins
Norethisterone acetate (NETA)

Norethisterone acetate (NETA) is a C-19-nortestosterone deriva-
tive. Several randomized controlled trials have shown it to be
effective in endometriosis related pelvic pain [23,24]. More
recently a study on patients with rectovaginal endometriosis
(RVE) has shown almost 70% of 61 patients were satisfied with
using up to 5mg/day for five years [25]. Intensity of chronic pel-
vic pain, deep dyspareunia and dyschezia had also shown
improvement. A study treating unilateral endometrioma showed
a 37% reduction in volume after six months, however the sample
size was only 6 [26]. There was a trial using NETA as addback
therapy in combination with 17B-estradiol for GnRH agonist
therapy after laparoscopy for endometriosis which showed it to
be effective and tolerable for prevention of pelvic pain recurrence
[27]. NETA has the advantage of controlling uterine bleeding
and also has a positive effect on calcium metabolism, while it

Table 1. Classification of progestin by route of administration.

Route Examples

Oral Norethisterone, Medroxyprogesterone, Cyproterone, Dienogest,
Dydrogesterone

Intramuscular Medroxyprogesterone

Subcutaneous  Etonogestrel

Intrauterine Levenogestrel

lacks the negative effect on lipoprotein profile [24]. NETA has a
low cost and a good pharmacological profile, as such it is a good
option for long-term oral treatment of pelvic endometriosis.

Medroxyprogesterone acetate (MPA)

Medroxyprogesterone acetate (MPA) is a C-21 progestogen
derivative with moderate androgenic activity and minor effects
on lipoprotein metabolism. It has been compared to placebo and
GnRH agonist (Nafarelin). It has a greater efficacy in alleviating
the pain and improving the quality of life against placebo and
equal effectiveness to GnRH agonist [28]. It has also has been
shown to be equally as effective as GnRH analog for reducing
pain and improving health-related quality of life [24]. There has
been no recent studies using MPA as treatment of endometriosis.
There is however, a trial using it as add back therapy in combin-
ation with estradiol valerate (2.5 mg MPA and 1 mg estradiol val-
erate) for post-operative GnRH therapy. In this trial of 107
women, it could effectively ameliorate hypoestrogenic side effects
and simultaneously maintain the therapeutic response of GnRH
agonist treatment [29]. MPA remains a good option for treat-
ment despite its androgenic activity as it has a low cost.

Cyproterone acetate (CPA)

Cyproterone acetate (CPA) is a C-21 progestogen derivative,
which is mainly anti-androgen and has a weak progestational
activity. It has been compared to oral contraceptive (desogestrel
and ethinyl estradiol) for treatment of endometriosis [30] and
both the study groups was found to be equal in effectiveness for
reduction in pain, sexual satisfaction and improvement in quality
of life. CPA was also used with estradiol for the treatment of
symptomatic RVE, however only 62% of the study group was
satisfied with the treatment. Our search did not reveal any recent
clinical studies using CPA alone or in combination for endomet-
riosis. The lack of published trials could be due to its weak pro-
gestational activity.

Dienogest (DNG)

Dienogest (DNG) is a C-10 nortestosterone progestogen deriva-
tive, which has an anti-androgenic activity and a weak anti-
gonadotropic effect. DNG improves progesterone resistance in
endometriotic expression of estrogen receptor 3 (ERB) and estro-
gen recetpor o (ERa) [31].

Dienogest has shown to be effective in controlling endometri-
osis related pelvic pain and having good tolerability in patients
[32-39]. The optimal dose for DNG for treatment of endometri-
osis is 2mg once daily, as it improves endometriosis associated
symptoms such as dysmenorrhea, premenstrual pain and diffuse
pelvic pain and because the percentage of irregular bleeding is
statistically lower [33,40].

Dienogest has also been compared to GnRH agonist
(Buserelin and Leuprolide acetate) and was found to have a



Table 2. Recent clinical trials using oral progestin for endometriosis.
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Oral progestin Author Year Patients Cohort Intervention Type Primary outcome
NETA Morotti et al. [25] 2017 103 ~ Women with pain caused by NETA alone (2.5mg/day up  Retrospective Degree of satisfaction
rectovaginal endometriosis to 5mg/day) for with treatment
five years

Taniguchi 2017 6  Women with unilateral ovarian ~ NETA (5mg/day every day  Prospective  Size of endometrioma

et al. [26] endometrioma for at least six months)

Lee et al. [27] 2016 64  Women of reproductive-aged Post-operative GnRHa plus  Prospective Prevention of pelvic pain
who underwent laparoscopic 17B-estradiol and NETA recurrence after laparo-
surgery for endometriosis vs dienogest for scopic surgery for

six months endometriosis
MPA Tsai et al. [29] 2016 107 During postoperative GnRHa Oral combination tablet; Prospective Whether low-dose add-back
treatment, women were pre- estradiol valerate (1 mg) therapy can also effect-
scribed add-back therapy and MPA (2.5 mg) for 20 ively relieve the hypoes-
weeks OD (low dose) trogenic side effects
vs BD
Dienogest Maiorana 2017 132 Women with a surgical diagnosis Dienogest 2mg OD for no  Observational Improvement of pain
et al. [38] of endometriosis or a clinical/ more than 30 days
instrumental diagnosis of
endometriosis

Lang et al. [39] 2018 255  Chinese women aged 18-45 About 2 mg dienogest vs RCT Improvement of pain
years with laparoscopically placebo OD for 24 weeks
diagnosed endometriosis

Leornado-Pinto 2017 30  Women with sonographic diag-  Dienogest 2 mg/day for Prospective  Improvement of pain

et al. [42] nosis of DIE 12 months
Yamanaka 2017 126 Women who underwent laparo-  Postoperative dienogest Retrospective  Occurrence of pelvic pain
et al. [43] scopic resection of uterosacral 2mg/day vs and endometrioma
ligaments with DIE no medication.

Seo et al. [44] 2017 60  Women who underwent conser-  Postoperative dienogest Prospective Effects on BMD
vative surgery for 2mg/day for at least
endometriomas 12 months

Ebert et al. [45] 2017 120 Adolescents aged 12-18 years Dienogest 2 mg/day for Prospective  Effects on BMD
with clinically suspected or 52 weeks
laparoscopically confirmed
endometriosis

Dydrogesterone Zou et al. [51] 2013 81  Women 18-50 years with stage  GnRHa only group vs Prospective  Lowest effective dose of

Il or IV endometriosis given
post-operative GnRHa 3.6 mg
by subcutaneous injection
once every 28 days for a total

GnRHa plus 0.5mg estra-
diol valerate and 5mg
dydrogesterone orally
every day vs GnRHa plus

combined estrogen and
progestogen add-back
therapy during post-
operative GnRHa treat-

of three times

1 mg estradiol valerate ment for endometriosis
and 10 mg dydrogester-

one orally every day

NETA: Norethisterone acetate; MPA: Medroxyprogesterone acetate; GnRHa: Gonadotrophin releasing hormone analog; OD: once daily; BD: twice daily; DIE: deep infil-

trating endometriosis; BMD: Bone mineral density; RCT: randomized control trial.

lower adverse effect profile [32,36]. The main side effect appears
to be bleeding problems in the first three months of treatment
[36]. However, there is a progressive decrease in adverse effects
and bleeding irregularities, and also decrease in pain for at least
six months after cessation of treatment [37]. A comparison
against placebo or leuprorelin depot had also showed a signifi-
cant improvement in endometriosis related symptoms with com-
parable effectiveness to GnRH agonist treatment [34,35].

Dienogest has a positive outcome in terms of reducing the
size of lesions of deep endometriosis (rectosigmoid and bladder
endometriosis) after 10/11 months of use, while the relief of sub-
jective symptoms was immediate [41].

More recently studies has shown consistent results that DNG
is effective in controlling pain due to deep infiltrating endometri-
osis [42]. It also significantly reduces the occurrence rate of
endometrioma when given post-operatively after laparoscopic
resection of deep infiltrating endometriosis [43]. However long-
term postoperative DNG treatment for endometriosis may have
an adverse effect on bone mineral density in reproductive
woman [44]. Similar finding was also found in a cohort of ado-
lescents 12-18 years old where decreased of lumbar bone mineral
density was found after 52 weeks of usage [45]. To date, DNG
has been well investigated on multiple aspects. It has consistently
shown to be effective for pain, and reduced endometrioma

recurrence. However, there is a persistent concern on BMD
effect, especially among adolescents.

Dydgrogesterone

Dydrogesterone is a synthetic derivative of retroprogesterone, a
stereoisomer of progesterone, with an additional double bond
between carbon 6 and 7. Dydrogesterone is a highly selective
progestin, which resembles progesterone mainly in its progesto-
genic effects and less in its andorgenic, anti-androgenic, gluco-
corticoid and anti-glucocorticoid effects. Due to its
retrostructure, it binds almost exclusively to the PR. It has a
strong agonistic activity for PR-B and only a weak agonistic
activity for PR-A. This selectivity results in minimal or no
unwanted side-effects [46,47].

Studies have used dydrogesterone between 10 and 60 mg/day
for various duration per cycle over one to six months [48-50].
The majority of women became symptom-free or experienced a
significant reduction in the number/severity of symptoms. More
recently, dydrogesterone has also been used in doses of 5 to
10mg in combination with estradiol valerate as add-back therapy
for postoperative GnRH analog in moderate to severe endometri-
osis. A combination of 0.Img estradiol valerate/5mg
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Table 3. Recent clinical trials using parentral progestin for endometriosis.

Parentral
progestin Author Year Patients Cohort Intervention Type Primary outcome
Depot Carr et al. [54] 2014 252 Women with endometriosis- Elagolix (150 mg every day, RCT Effects on BMD
associated pain 75mg BD) vs subcutane-
ous DMPA
Cheewadhanaraks 2013 61 Women with symptomatic DMPA for 15 months Questionnaire  Recurrence rates of endo-
et al. [55] endometriosis, who had metriosis-associated pain
been treated with DMPA for after long-term intramus-
15 months and were satis- cular DMPA
fied with the treatment
US Li et al. [66] 2017 102 RVE patients who underwent LNG-IUS insertion vs oral Retrospective  Pain, sexual function and
transvaginal partial excision contraceptive drospire- quality of life
none/ethinylestradiol
3mg/30 pug administration
Chen et al. [67] 2017 80 Women with endometriomas Receive a LNG-IUS vs did RCT Prevention of postoperative
undergoing laparoscopic not receive endometrioma
cystectomy followed by six recurrence
cycles of gonadotropin-
releasing hormone agon-
ist treatment
Kim et al. [68] 2018 28 Women who had undergone LNG-IUS Prospective Prevention of endometriotic
surgery for endometriosis cyst recurrence
followed by six cycles of
GnRHa treatment
Cho et al. [69] 2014 99 Women with endometriomas Postoperative LNG-IUS place-  Retrospective ~ Comparing the efficacy of
ment vs postoperative postoperative use of
cyclic, low-dose, LNG-IUS with oral contra-
monophasic, OCs ceptives for preventing
endometrioma
recurrence
Morelli et al. [70] 2013 92 Women undergoing surgery Subsequent treatment by Prospective Pain relapse and disease

for endometriosis

recurrence rate at 12
and 24 months

estradiol valerate +
dienogest vs LNG-1US

NETA: Norethisterone acetate; MPA: Medroxyprogesterone acetate; GnRHa: Gonadotrophin releasing hormone analog; OD: once daily; BD: twice daily; DIE: deep infil-

trating endometriosis; BMD: Bone mineral density; RCT: Randomize control trial.

dydrogesterone can reliably relieve pain symptoms, reduce bone
mass loss, alleviate menopausal symptoms, improve quality of
life, minimize overall adverse effects, improve patient compliance
and prolong GnRH agonist treatment duration [51].
Dydrogesterone is a good option due to its high selectivity to PR
which minimizes adverse effects.

Depot

Depot injections of MPA are effective in suppressing symptoms
attributed to endometriosis. Depot MPA (DMPA) has been
studied in doses of 150 mg intramuscularly and 104 mg subcuta-
neously every three months. Comparison was against a combin-
ation of oral contraceptive with Danazol and against GnRH
agonist (leuprolide acetate), respectively [52,53]. It was shown to
be better than combined oral contraceptive and equivalent to
GnRH agonist for the control of pain.

Depot MPA was more recently compared against GnRH
antagonist (elagolix) for the treatment of endometriosis, which
showed no difference in the reduction of pain symptoms. There
was demineralization of bone and hypoestrogenic side effects
were found in the GnRH antagonist group while bleeding prob-
lems were more frequent in the DMPA group [54]. DMPA
attained good pain relief with minimal side effects (bloating and
spotting). Its optimum interval of administration should be every
three months. DMPA was also found to have minimal impact on
bone mineral density over a 24-week period and had similar effi-
cacy on endometriosis-associated pain when compared to oral
GnRH antagonist [54]. Recurrence rate of pain after

discontinuation of DMPA was up to 50% at five years in another
recent trial [55]. DMPA should be considered for its advantages
of 3 monthly interval in selected patients of endometriosis.

Subdermal implants

Subdermal implants is marketed as Implanon, uses a single rod
containing Etonogestrel 68 mg with a life span of three years.
Etonogestrel is a 19-nortestosterone derivative. It is a safe and
well-tolerated alternative for treatment of endometriosis besides
being non-patient dependent contraception. It has been found
equally effective compared to DMPA in pain relief in 12 months
use with the significant reduction in the first three months [56].
This long-term progestogen delivery method has also been pro-
ven to reduce dysmenorrhea [57]. As such Etonogestrel should
be considered as an alternative in treating endometriosis associ-
ated pain. Etonogestrel should be preferred to DMPA because it
has not shown to have any effect on BMD [58] and also in
patients with a high body mass index (BMI) and in women with
a desire for pregnancy. There has been no recent clinical study
assessing Etonogestrel for endometriosis.

Intrauterine systems

A new aspect for treatment of endometriosis is the intrauterine
administration of progestins. Levonogestrel (LNG) intrauterine
system (IUS)/Mirena releases 0.02 mg of LNG per day with a life
span of five years. LNG is a gonane (with an ethyl group



position of C-13) derived from 19-nortestosterone that has an
anti-estrogenic and androgenic action on the endometrium.

Besides improvement of pelvic pain [59], anti-proliferative
effects in the ectopic endometrium have been shown [60].
Findings of reduction in pain were also confirmed by prospective
observational studies [61,62]. Up to 56% of patients who main-
tained the device till 3years had a significant reduction in dys-
menorrhea scores [63]. LNG-IUS had been compared with
GnRH agonists to treat endometriosis related pelvic pain and
was found to have a stronger pain-reduction effect [64]. Bleeding
and pain were more frequently related to LNG-IUS compared to
GnRH agonist, however LNG-IUS avoids the hypoestrogenic
state symptoms and has a better lipid profile [65].

LNG-IUS has also been suggested to be effective against RVE
pain [60] and is advantageous for the lack of necessity for
repeated administration. Recent data also showed that LNG-IUS
was a safe and viable technique to alleviate pain, improve sexual
function and quality of life when given after transvaginal partial
excision of rectovaginal endometriosis [66].

LNG-IUS was also evaluated for preventing post-operative
endometrioma recurrence, however it did not show any benefit
at 30 months follow-up. The rate of dysmenorrhea and number
of endometrioma requiring further surgical or hormone treat-
ment were significantly lower compared to controls [67].
However, it is effective to prevent recurrence if inserted after six
cycles of GnRH analouge treatment to 7% [68]. The preventive
ability of LNG-IUS towards post-operative recurrence of endo-
metrioma was also assessed against cyclic oral contraceptives,
which was found to be comparable [69] and against estradiol val-
erate with DNG, it was also found to be non-significant [70].

LNG-IUS should be the choice for those looking for a non-
patient dependent and long term treatment for endometriosis
associated pain.

Amongst the progestins, NETA (norethindrone) and DMPA
are available and approved by the USFDA for endometriosis.
Other progestins that are available but not licensed for endomet-
riosis in the U.S. are oral MPA and Mirena, while DNG is only
available in combination with estrogen. Marketing for
Dydrogesterone and Etonogestrel has been discontinued, while
CPA is not available.

Conclusions

Medical management is still an attractive option for the manage-
ment of endometriosis as it avoids surgical complications, espe-
cially preservation of ovarian function. Hormonal therapy
remains the mainstay of medical treatment. An ideal hormonal
therapy for endometriosis should be able to reduce the ectopic
size, ameliorate pain, avoid hypo-estrogenic state and restore fer-
tility with limited side effects, suitable for long-term administra-
tion and cost effective. Progesterone resistance is touted as one
of the important cause of endometriosis. Thus, manipulation of
PRs by medical therapy for improvement of endometriosis symp-
toms has shown to be effective. Progestins are an effective form
of medical treatment with a variety of derivatives with multiple
routes of administration. All of which, carries progestagenic
effects and its benefits towards endometriotic lesion and its asso-
ciated symptoms. Recent evidence of variable quality clinical
studies has shown and confirms most benefits that were already
known with new concerns regarding its effects on BMD in the
adolescent group.
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