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Abstract 

Since endometriosis is a recurrent disease one needs longterm treatment for prevention of recurrence.2commonly used 

drugs for same are dienogest and gonadotropin releasing hormone agonists. There is not much experience with dienogest 

use, although enough experience exists regarding GnRH agonists. Important is to use add back hormone therapy with 

these agonists to prevent undesirable side effects. Rest selection of either of the drugs depends on cost, patient 

preference, drs experience, therapeutic effectiveness, tolerability and patients compliance expected. Thus we discuss the 

role of each agent in use for longterm endometriosis recurrence and in case of adolescents and patients presenting with 

endometriosis in young adults needing longterm therapy. 
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Introduction 

     We reviewed the newer options for endometriosis 
associated pain and suggested future directions in our 
previous review [1]. Another important aspect of medical 
management relates to how discontinuation of hormone 
suppressive therapy is usually associated with recurrence 
of pain. Symptoms return due to the hormonal 
stimulation of the endometriotic implants. Endometriosis 
may recur after medical or surgical therapy, with 

reported recurrence rates of 45% after 5yrs [2]. In young 
women below the age of 21yrs having surgically 
confirmed endometriosis the rate may go to as high as 
56% [3]. Therefore there is need for long term medical 
therapy. 
 
     Dienogest (DNG), a steroidal 4th generation progestin 
and GnRH-agonists are some of the medical treatment 
options. Hence the aim of this review is to study DNG 
along with GnRH-a, with hormone add back in the medical 
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management of longterm treatment in the medical 
management of endometriosis associated pain. 

Dienogest 

Recently importance of preferring progestin therapy in 
patients with symptomatic endomeriosis over oral 
contraceptives (OC’s) was emphasized by Casper R2017 
[4]. A lot of oral, injectable, intrauterine systems and 
implantable progestins have been used for this. 
Progestins inhibit growth of endometriotic tissue by 
causing decidualization, which is followed by atrophy of 
the endometriotic implants with decreased inflammatory 
markers [5]. More mechanisms of action which are 
projected are an ovulation, with reduced serum oestrogen 
levels, suppression of matrix metalloproteinases 
mediated growth and implantation of ectopic 
endometrium [6], inhibition of angiogenesis and immune 
modulators [7]. DNG is the latest addition to the family 
and use of DNG has markedly increased in several 
countries in the past decade. 
 

Pharmacology 

     DNG is a 4th generation selective progestin with 
competitive pharmacologic properties of 19 nor 
testosterone and derivatives of progesterone. A 
nonethinylated progestin which is structurally related to 
testosterone (T) [8], it has antiandrogenic activity and 
hence can improve androgenic skin related side effects 
[9]. DNG gets rapidly absorbed after oral intake with 
roughly 90%bioavailability [10], and it is exclusively 
bound to albumin 90% and not to SHBG, or corticoid 
binding globulin [10]. Only 10%of absorbed DNG remains 
free with a half life of 10h reaching a steady state 
concentration after 2 days of administration [10]. 
Metabolism takes place in the liver mainly by cytochrome 
p450isoform 3A4 (CYP3A4), followed by rapid excretion 
of its inactive metabolites which do not accumulate in the 
body [10]. DNG has been found to have marked local 
effects on endometriotic lesions, with little androgenic, 
estrogenic, glucocorticoid or mineralocorticoid activity 
and minimal impact on metabolic parameters [11]. It has 
both an anovulatory and antiproliferative effect while 
inhibiting the secretion of cytokines in the stroma of 
endometrial cells [12]. A systematic review examined 15 
studies of the inflammatory response of endometriotic 
tissue to DNG therapy [13]. DNG modulated prostaglandin 
(PG) production and metabolism (PGE2, PGE2 Synthase, 
cyclooxygenase 2) and microsomal PGE1 synthase1) in a 
manner that it is antiinflammatory. Also its use was 
associated with proinflammatory cytokine production, 
interleukin 1β(IL-1β), IL-6,IL-8, TNFα, Monocyte 

chemoattractant protein 1,stromal cell derived factor 
1.Also it was associated with growth factor biosynthesis 
(VEGF, Nerve growth factor)and signaling kinases, 
responsible for control of inflammation. There is evidence 
to support the antiinflammatory efficacy of DNG at the 
epithelial and stromal cell levels. This is mediated via PR 
in PR expressing epithelial cells whether this is via a PR 
mediated mechanism in stromal cells is not clear as yet 
[13,14]. 
 

Efficacy 

     On treatment with DNG there is decrease in 
endometriosis disease activity as measured by 
pretreatment and post treatment surgical staging and 
subjectively decreases pelvic pain in multiple studies. As 
an example in an open label randomized 24wk 
comparative dose funding trial done in multiple centres in 
women with histologically confirmed endometriosis were 
assigned to 1,2 or 4mg of DNG. Second look laparoscopy 
was done to evaluate the efficacy of DNG along with use of 
patient reported symptoms. 1mg dose was discontinued 
due to improper bleeding control. Mean revised American 
Fertility Society Scores (AFS) were decreased by DNG 
from 11.4 to 3.6 in the 2mg group and from 9.7 to 3.9 in 
the 4mg group. DNG at 2 and 4mg /d doses also caused 
symptom improvement in a big chunk of 56 women who 
finished the study. The rate of dyspareunia statistically 
significantly decreased from 51.7% at baseline to 6.9 at 
week 24 in the 2mg group and from 57.1 to 5.7% in the 
4mg group. Similar reduction was seen in both groups of 
diffuse pain, dysmenorrheal and premenstrual pain 
.Hence 2mg/d was recommended at the optimal dose [11] 
and that has been the dose of DNG used in most of the 
subsequent studies. However decreasing the revised AFS 
Scores is of limited clinical validity due to the poor 
correlation with pelvic pain. The 2mg dose was shown to 
be effective in improving symptoms in another 
prospective observational study and study of 135 patients 
with endometriosis. The percentage of patients who 
showed marked or moderate improvement in their global 
score went from 72.5% at 24wksto 90.6% (106 0f 117) 
cases indicating a cumulative response [15]. DNG was also 
shown to be superior to placebo in controlling pain 
symptons in 2 independent studies [16,17]. As compared 
to prior use of norethindrone acetate (NETA) at 2.5mg 
DNG at 2mg produced comparable improvement of 
symptoms and health related quality of life [18]. Given the 
higher cost of DNG as compared to NETA the investigators 
suggested that DNG should be used in women who do not 
tolerate NETA. But this study was limited by its serial 
design rather than head to head comparison, its relatively 
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small size and the variability of the medication cost in 
various settings. 
 
     A systematic review of 8RCT’s between 2002-2011 
compared DNG with placebo or GnRH-a included 1273 
patients with symptomatic endometriosis. According to 
this review DNG at 2mg /day was found to be superior to 
placebo in reducing pelvic pain with results equivalent to 
GnRH agonists (buserelin, triptorelin, leuprorelin, 
leuprolide acetate) in controlling the pain symptoms 
associated with endometriosis.DNG was also effective 
when used for long duration of upto 52wks, with tolerable 
side effects [19]. In another study statistically significant 
improvement in pain and health related quality of life 
(Qol) was seen at 3and 6mths in patients treated with 
DNG (54women) compared with those with NSAIDS (148 
women). The DNG group experienced an improvement in 
pain syndrome and Qol at the 1st follow up evaluation of 
DNG usage as compared with the NSAID group. The 
women treated with DNG continued to improve over the 
treatment period [20]. 
 

Dienogest –Estradiol Combination Therapy 

     In Europe, Australia, Canada and Japan DNG alone is 
available for the treatment of endometriosis but in USA it 
is available in combination of estradiol valerate (E2V) and 
ethinyl estradiol (EE). Hence DNG is used as a 
contraceptive in USA. Very few studies examined DNG 
containing combined OC’s for treatment of endometriosis. 
In a multicentre RCT DNG +E2Vwas compared with 
GnRH-a in patients with chronic pelvic pain due to 
laparoscopically diagnosed and treated endometriosis. 
Both therapies had an equal effect in preventing pain 
recurrence in the 1st 9mths of follow up observation [20]. 
In a retrospective study DNG+E2V was found to be 
significantly more effective than levonorgestrel 
intrauterine device (LNG-IUD) in reducing pelvic pain and 
improved quality of life in patients with endometriosis 
compared with NSAIDS [21]. A recent study showed that 
DNG EE combined continuous therapy led to a statistically 
significant reduction of endometriosis associated pelvic 
pain. In addition to the improvement in sexual activity 
and Qol was better in the continuous than the 
conventional regimen [22]. 
 

Dienogest for Extragenital Endometriosis 

     DNG was reported to be successful in patients with 
deep infiltrating endometriosis, with or without visceral 
involvement. In a pilot study, the effectiveness of DNG 
was assessed in 6 patients with bladder endometriosis. 
The treatment was well tolerated for 1 year with a very 

quick improvement of urinary and pain symptoms and 
marked decrease of the size of the endometriotic nodules. 
Thus it was suggested by the investigators that DNG could 
be used as first line treatment for similar cases [23]. A 
similar effect was reported in a patient with bladder 
endometriosis and a large vaginal fornix implant [24] and 
in a patient with rectosigmoid nodule [25]. A properly 
designed trial comparing DNG to placebo or to other 
medical options for extragenital endometriosis has yet to 
be performed.  
 

Side Effects 

     Progestins used for contraception may=>severe 
unwanted side effects, because of their nonspecific 
binding to androgens and glucocorticoid receptors. New 
generation progestins such as DNG tend to have greater 
specificity binding to P receptors [26]. The side effect 
associated with DNG are similar to those expected of a 
progesterone like weight gain, increased weight gain, 
increased BP, breast tenderness and nausea [9]. It 
produces no androgenic side effects and has little effect 
on metabolic and lipid parameters [27]. In an 
observational study, all patients treated with DNG 
experienced some side effects like vaginal bleeding, 
headache, constipation, nausea and hot flushes. Also a 
slight decrease in bone mass after 24-32wks of treatment 
was observed [15]. The safety and tolerability of DNG was 
assessed in a pooled analysis from 4 European RCT’s. At 
2mgDNG was seen to be better tolerated, with a favorable 
safety profile extended over a period upto 65wks in 332 
women with endometriosis. The most common drug 
reactions were mild-moderate headache, breast 
discomfort, depressed mood and acne. Each side effect 
was reported in <10%of women with an overall low 
discontinuation rates. Only 0.6%patients reported 
bleeding events as the reason for premature 
discontinuation. Unlike treatment with GnRH-a this 
analysis showed that E2 levels were maintained within 
the low physiologic range, confirming therapeutics 
efficacy without inducing hypoestrogenism [22]. 
 

GnRH Agonists 

Pharmacology and Mechanism of Action 

     Leuprolide acetate (parenteral), nafarelin acetate 
(intranasal), goserelin acetate (s/c implant) and 
triptorelin are the commonly used compounds. 
Manufacture occurs by substituting a D-amino acid for the 
native L-amino acid at position 6of the native GnRH. 
Unlike native GnRH, this substitution makes the agonist 
resistant to degradation by endopeptidases and gives it a 
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major ½ life, with resulting and prolonged receptor 
occupancy [28]. With the initiation of treatment and 
during the first few days a pituitary flare effect takes 
place. This is because of the binding to the pituitary 
GnRH-a receptor. This in turn stimulates secretion of both 
LH and FSH. As this initial flare effect can be associated 
with exacerbation of pain or ovarian obstruction 
symptoms it should be avoided if possible. This can be 
blunted/prevented by treatment with aromatase 
inhibitors during the first 7-10days therapy [29]. 
Alternatively initial drug can be given in the luteal phase 
of the cycle. Prolonged treatment with GnRH-a or down 
regulation of the pituitary GnRH-a receptor with a 
subsequent decrease in pituitary secretion of LH and FSH. 
This will in turn suppress ovarian follicular growth and 
ovulation=>very low levels of circulating E2 and P within 
one month of GnRH-a use, the circulating E2 
concentration will be in the menopausal range. Like DNG, 
GnRH-a agonists may have direct effect on the 
endometrium and endometriotic implants. There are 
GnRH-a receptors present in endometrial cells and a 
study in cultured endometrioma cell lines showed 
increased concentration of leuprolide (1000ng/ml) 
resulted in inhibition of cell growth [30] and indicated 
endometrial epithelial cell apoptosis [31]. 
 
     Kisspeptins, neurokinin B and dynorphin -3 
neuropeptides collectively known as KNDy neurons have 
been characterized. They interact to affect pulsatile 
GnRH-a release, where kisspeptin stimulates, NKB 
modulates and the opioid dynorphin inhibits the pulsatile 
release of GnRH-a [32]. This has lead to the establishment 
of KNDy hypothesis, which suggests that KNDy neurons in 
the arcuate nucleus may interact to control the release 
and pulsatility of GnRH [33]. In a study LH was used as a 
surrogate marker to elucidate the interactions of KNDy 
signaling in regulating GnRH-a release and pulsatility. 
Also it was shown by Abdelkareem et al. (2016) [34] that 
kisspeptin gets differentially expressed at the level of 
endometrium in patients with and without endometriosis. 
Kp expression was statistically significantly lower in deep 
infiltrating endometriosis as compared with superficial 
peritoneal disease [34]. Taken together these findings add 
to an understanding of the role of GnRH-a agonists in the 
treatment of endometriosis. 
 

Efficacy 

     GnRH agonists represent a 2nd or 3rd line of effective 
treatment of endometriosis associated pain. Most clinical 
trials have shown good relief of pain, ranging between 50-
90%. Some of these RCT’s have shown that GnRH-a are 

superior to placebo [35] and as effective as other medical 
therapies in relieving pain and reducing the progression 
of endometriotic implants [36]. However one small RCT 
showed that triptorelin treatment after operative 
laparoscopy for stage III/IV endometriosis was not 
superior to expectant management in terms of prevention 
of symptoms, recurrence and endometrioma relapse, had 
no influence on pregnancy rates with endometriosis 
associated infertility [37]. 
 
     In a systematic review of 41studies published until 
2010 with a total number of 4935 women with 
endometriosis, the effectiveness and safety of different 
GnRH-a in the treatment of endometriosis associated pain 
was evaluated [38]. This review showed that GnRH-a are 
superior to placebo or no treatment at relieving different 
types of endometriosis associated pain .In addition GnRH-
a are as effective as any other alternative treatment 
including danazol, combined OC and levonorgestrel 
intrauterine system (LNG-IUS). An earlier Cochrane data 
base systematic review of 15RCT’s which compared 
GnRH-a to danazol showed that both treatments were 
equally effective with similar symptom relief and 
reduction of the disease load [36]. Same comparison was 
addressed by another trial of 81 patients with 
endometriosis where both treatments had similar 
improvement in endometriosis associated pain. However 
statistically significant higher patients compliance was 
observed with GnRH-a treatment, more hypoestrogenic 
side effects were observed with leuprolide and more 
androgenic side effects can be mitigated by add back 
hormone therapy, while androgenic side effects are 
difficult to treat. Only one study compared GnRH-a to 
aromatase inhibitors. No difference was observed in the 
endometriosis recurrence rate and pregnancy rates 
when144 patients with surgically confirmed 
endometriosis received triptorelin, letrozole or no 
treatment [39]. 
 

Perioperative GnRH- a Treatment 

     In 3 RCT’s endometriosis patients were randomly 
assigned to laporoscopy alone, combined laporoscopy or 
one of 2 GnRH agonists (leuprolide acetate or goserelin) 
treatment. Combined laparoscopy with both GnRH-a 
compounds was statistically significantly found to be 
more effective than laparoscopy alone group 33% 
compared with the leuprolide acetate group and 12% in 
the goserelin acetate group. After 2 yr follow up 
observation on pregnancy rates was 62%in leuprolide 
acetate group, 60% in the goserelin acetate group and 
only 39% in the laparoscopy group. However the 
difference did not reach statistically significance and 
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study was not powered to evaluate pregnancy as a 
primary outcome [40]. Another trial compared GnRH a, 
laparoscpy and combined medical/surgical treatment. All 
3 groups were found to have comparable results-with a 
reported pain relief rate of >=50%. Lowest incidence of 
recurrence and highest cure rate were observed with 
combined surgical and medical treatment [41]. 
 

GnRH-a for Extragenital Endometriosis 

     Extragenital endometriosis has been reported in other 
pelvic organs including bladder, colon, upper abdomen, 
diaphragm, abdominal wall including umbilicus and 
surgical scars, perineum and chest with a wide variety of 
catamenial symptoms. Hormone suppression with GnRH-
a agonists is usually the first line of treatment, with or 
without surgery. Because they are highly effective at 
suppressing ovarian hormone production and inhibiting 
the growth of extrapelvic endometriosis [42]. In a 
randomized, prospective open label design, the efficacy 
and tolerability of letrozole combined with NETA or 
triptorelin were examined in 35 patients with pain 
symptoms caused by rectovaginal endometriosis. Patients 
were treated with letrozole 2.5mg/d and were 
randomized to also receive either oral NETA 2.5mg or i/m 
injection of triptorelin 11.25mg every 3mths x 6mths. 
Letrozole decreased the intensity of endometriosis 
related pain symptoms. Combining letrozole with oral 
NETA was associated with lower discontinuation rates 
than combining letrozole with triptorelin [43]. 
 

Side Effects and add back HT 

     Hypoestrogenic side effects-GnRH-a therapy causes 
hypoestrogenism as indicated by hot flushes, bone loss, 
vaginal dryness, reduced libido, mood swings and 
headache. Adequate add back HT is indicated to treat the 
immediate side effects and prevent longterm sequelae. 
Common regimens include either progestin only, typically 
NETA, or a combined oestrogen/progestinin a dose used 
for HT [44]. Since there Is no interference of add back HT 
on GnRH-a efficacy for pain symptoms [13], its use is 
recommended. 
 

Duration of HT Add back and Rationale of HT 

     Typically GnRH-a therapy is continued for 3-6mths and 
could be extended for 1 yr. However treatment 
discontinuation is associated with recurrence of pain [45]. 
Extended therapy is safe if a proper add back preparation 
is used side by side. There are some reports about the use 
of a GnRH-a with add back HT for upto 10 yr with 
adequate pain relief and bone sparing [46]. High doses 
NETA (5mg /d) is the commonest used agent for add back 

HT and is approved by FDA for treatment of 
endometriosis associated pain in conjunction with 
leuprolide [47]. 
 

Add back HT Regimens 

     Various trials have confirmed the therapeutic benefits 
and reduced side effects of using various addback HT 
regimens of progestin alone or combined with an 
oestrogen [48-50,51]. In a study to evaluate the efficacy of 
add back with transdermal estrogen and MPA daily 
goserelin on surgically confirmed endometriosis it was 
found to be safe and effective [52]. However when low 
dose Og replacement alone was used as an addback HT in 
another RCT, endometriosis related pain increased, and 
the study was terminated prematurely after the 1st 13 
patients because of concerning trend towards recurrent 
symptoms [28]. Therapy with HT addback should be 
started along with GnRH-a therapy. This will minimize the 
associated vasomotor symptoms and maximize bone 
density preservation. In addition patient treated with a 
GnRH-a should ensure adequate calcium and vitamin D 
intake besides HT addition. 
 

Modifications in HT add back Regimen 

     In an observational cohort study for patients on GnRH-
a once a day dose of 1mg E2V and2.5mg MPA could 
effectively ameliorate hypoesrogenic side effects besides 
maintaining the therapeutic response of GnRH-a 
treatment compared with double the dose of same 
combination with the high dose group. Therefore low 
dose add back HT can be considered a treatment of choice 
during post operative GnRH-a treatment [53]. Patients 
who can’t use HT add back benefit from nonhormonal 
alternative like herbal remedies, selective serotonin 
reuptake inhibitors, selective serotonin/norepinephrine 
reuptake inhibitors. Alternatively decreasing doses of 
GnRH-a [54], or increasing the interval between doses 
[55] has been shown to be as effective and less costly and 
to => hypoestrogenic environments likely that achieved 
by the conventional regimen. An earlier longitudinal 
prospective study showed that ½ dose administration of 
nafarelin after patient down regulation with full dose 
nafarelin (drawback therapy was associated with similar 
pain relief and less adverse effect on bone mineral density 
[56]. 
 

Longterm Endometriosis Management in Young 
Adults and Adolescents 

     Since endometriosis is seen in 73% of adolescents and 
young adults with a history of severe primary 



Open Access Journal of Gynecology 

 

Kaur KK. Use of Dienogest or Gonadotropin Releasing Hormone Agonist with Add back 
Hormone Therapy in Longterm Endometriosis Medical Management. J Gynecol 2018, 
3(1): 000151. 

                                                   Copyright© Kaur KK. 

  

6 

dysmenorrhea, combined E-P contraceptives have been 
the 1st line of treatment when NSAIDS were ineffective 
[57]. Previous use of combined OC for dysmenorrhea has 
been shown in a group of roughly 1000 women to be a 
surrogate marker for severe endometriosis [55]. Despite 
lack of evidence to support cause effect relationship this 
implies that COC treatment for severe dysmenorrhea may 
not be satisfactory. Thus a need for early diagnosis and 
prevention of endometriosis to improve Qol and preserve 
fertility is there. No studies are there on whether DNG has 
been used only to treat adolescent endometriosis, but 
multiple studies are there on use of GnRH-a with add back 
HT having been used. In a RCT of 51 adolescents and 
young women on GnRH-a therapy were assigned to HT 
addback with NETA5 mg/d and CEE (0.625mg/d) or 
NETA with placebo x 12 mths. The HT addback 
maintained bone health and improved Qol for the 
duration of the study. Combination therapy of NETA with 
CEE was more effective for increasing total bone mineral 
central density and lean mass than monotherapy with 
NETA [58]. These findings were substantiated in another 
RCT where NETA +CEE was shown to be superior to 
NETA alone for improving physical health related Qol in 
50 adolescents aged 15-22 yrs with surgically confirmed 
endometriosis [5]. 
 

Important Practical Considerations 

     On contemplating long term medical treatment of 
endometriosis some important practical points to be 
considered are 
1. It is important to confirm the diagnosis surgically 

before considering long term medical treatment or 
initiating medications having significant cost and side 
effects like GnRH-a. But many guidelines support 
treatment initiation with NSAIDS and hormone 
treatment without laparoscopic diagnosis [5,59-61]. 

2. Medical suppressive therapy for endometriosis 
associated pain is contraceptive in nature having no 
benefits from fertility point of view. In a systematic 
review of 25trials there is no evidence of benefit in the 
use of ovulation suppression in subfertile women with 
endometriosis who want to conceive [59]. But for 
women who want pregnancy and have endometriosis 
associated pain and where IVF for treatment of 
infertility may be required, GnRH-a can be used during 
gonadotropin stimulation to prevent a premature LH 
surge, thus simplifying the IVF stimulation process and 
potentially improving the pregnancy rates as shown by 
a metaanalysis of implantation rates in women with 
endometriosis [62]. 

3. GnRHa treatment has shown efficacy in treating 
endometriosis associated pain in presence of 

endometriosis without the risk or negative impact of 
surgery on ovarian reserve. In a pooled analysis of 237 
patients to investigate the impact of surgery on 
endometriosis on ovarian reserve as seen by AMH 
there was a statistically significant postoperative fall of 
AMH with weighed mean difference-1. 13ng/ml [44]. 
To protect ovarian reserve there is increasing trend 
towards conservation or medical management of 
ovarian endometriomas, especially when they are 
asymptomatic. 

4. Enough evidence exists to support that GnRH-a 
treatment should be the 1st line of agent for extrapelvic 
disease. This is to give effective hormone suppression 
within a few wks of treatment initiation and inhibits 
the growth of extrapelvic endometrial tissue [42]. DNG 
has shown promise for this disease phenotype also and 
it may be the preferred 1st line treatment in countries 
where it is available.  
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