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ABSTRACT

Available medical treatments for symptomatic endwiog's act by inhibiting ovulation, reducing
serum oestradiol levels, and suppressing uterioeddflows. To this aim, several drugs can be used,
with a similar magnitude of effect, in term of paelief, independently of the mechanism of action.
Conversely, safety, tolerability, and cost diffigledications for endometriosis can be categorisad in
low-cost drugs, including OCs and most progestogams high cost drugs, including dienogest and
GnRH agonists. As the individual response to défifieidrugs is variable, a stepwise approach is
suggested, starting with OCs or low-cost progestegand stepping up to high-cost drugs only in case
of inefficacy or intolerance. Oral contraceptiveaynbe used in women with dysmenorrhoea as their
main complaint, and when only superficial peritdne®lants or ovarian endometriomas < 5 cm are
present, while progestogens should be preferregbmen with severe deep dyspareunia and when

infiltrating lesions are identified.

KEYWORDS: endometriosis, dysmenorrhoea, dyspareeizic pain, oral contraceptives,

progestogens, dienogest, GnRH agonists, GnRH amtigo
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1. INTRODUCTION: "GIMME SOME TRUTH"*

*Lennon J. In: Imagine. U.K., Apple Records, 1971

Numerous useful literature reviews on medical tresatt for endometriosis have been published during
recent years. Several of them are systematic ané swclude meta-analyses [1-4]. In most reviews,
not only available drugs are evaluated, but alseehocompounds under investigation [5-8]. Therefore,
here we have tried to address the issue from anpérspective, that is, defining the conceptual
framework underpinning hormonal therapy for endaiosis; suggesting theoretical and practical
instruments for selecting, interpreting, and impéetmg data on the medications most frequently used
to treat endometriosis; and describing the gerreralthcare scenario in which physicians have to act
together with their patients. In addition, the piosi of scientific institutions and authoritativeperts

in the field on specific controversial issues hasrbaddressed.

Concerning the first point, the common final medkm of action of hormonal drugs, and the
reasonable expectations regarding their use shmeuhdghlighted once more. With few exceptions,
different drugs, through diverse endocrine pathyaghieve a similar end-result, i.e., interferewdh
pituitary gonadal stimulation, anovulation, indoctiof a steady hormonal milieu, and reduction or
suppression of menstrual flow. If the ectopic endtsiam derives from the mucosa lining the uterine
cavity, the response to gonadal hormones’ variatmoay not be substantially different from thathod t
original epithelium, despite purported peculiar@rthe metabolism within extra-uterine implants
(progesterone resistance; increased local oestmgehesis). Indeed, compounds have been developed
to suppress the growth and the activity of themctmucosa, precisely based on the principle that t
ectopic endometrium responds to variations in ¢tataug ovarian steroids similarly to the intrautei

one [9].
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Nevertheless, the hypo- or atrophic glandular steteced by hormonal drugs is temporary by
definition, as no definitive cytoreductive acticancbe expected by simply altering ovarian steroid
levels. If adequately stimulated, the atrophic enérium of a postmenopausal woman may resume its
proliferative potential even after years of profdurypo-oestrogenism. Therefore, until hormonal
compounds will be used in women with endometriadisgaseontrol is a sensible goal, whereas
diseaseureis not. Given their mechanism of action, curreetimations for endometriosis works
during treatment, whereas there seems to exist no régicméiypothesize an enduring effatter
treatment discontinuation.

However, some authoritative experts in the fiel@odometriosis have a different opinion and
maintain there is evidence to suggest that in many womendehmwt respond to therapy, symptoms
return after cessation of treatment, even aftersfodlow-up period$ and 'there remains an unmet
clinical need among women with endometriosis fepecific disease-modifying therapy to provide
long-term symptom relief that persists after tleatment period[4]. Women afflicted by
endometriosis-related pain are eagerly waitingaiiheent of such intelligent drugs able to discrintgna
between the eutopic and the ectopic endometriuntaddstroy selectively the latter one. In factyon
this type of drug would allow treatment for a liedtperiod of time, achieving a long-lasting cure of
pelvic endometriosis, but at the same time witloawtsing uterine sterility due to disappearancéef t
intrauterine endometrium. How this differentialexff could be obtained remains an unanswered
question. In this regard, information from ongoorgcompleted trials on novel drugs for endometsiosi
is currently discouraging [9-11].

Comparing endometriosis with another frequent cierdisorder outside the gynaecological
field may help clarify the issue further. Authotite gastroenterologists do not maintain that proto
pump inhibitors (PPIs) are inadequate for the tneait of severe erosive gastroesophageal reflux

disease (GERD) because not all patients respoisfiagaiorily to medical treatment, or some of them
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report side effects, or almost all of them expearéequick and severe symptom recurrence at drug
discontinuation [12,13]. In fact, generally no neitherapy is effective on all patients with aastic
condition; effective drugs with no side effectstjde not exist; and medications for chronic disosde
are, by definition, symptomatic. Moreover, alsdhis case rapid symptom recurrence at drug
discontinuation is expected and constitutes normapindeed, the development of PPIs has been
beneficial for about two thirds of patients suffeyifrom GERD whose symptoms were not sufficiently
relieved by previously available therapies. Theyarhsonable alternative to PPIs is here a complex
surgical procedure such as Nissen antireflux fuhdajon, diaphragmatic hiatoplasty and fundopexy,
with the well-known associated short- and long-teomplications [14]. In fact, authoritative experts
in the field recognize that PPIs, without surgenyst be taken for decades, precisely because they a
not definitively curative. Therefore, "inefficacyi§ here defined as lack of symptom retiefing
treatment and natfter treatment [12,13].

Until agreement will be achieved on these two epis; i.e., a similar response of ectopic and
eutopic endometrium to hormonal compounds andeimporary pharmacological effect of currently
available drugs, physicians and investigators palisibly nurture unfounded expectations. More
importantly, when using medications for a few-mopé#miods, patients might not receive a treatment
that adequately limit the physical and psycholdgicasequences of endometriosis.

Accepting the above principles means acceptingniealical treatment for endometriosis may
be needed for years. This also means that whercateis are compared in randomised, controlled
trials (RCTSs), they should not be assessed ontigrms of efficacy on pain. According to the Iniivat
on Methods, Measurement, and Pain AssessmentnicélliTrials IMMPACT), a multi-factorial
evaluation is needed to determine whether a diffsxdetween the effect of an experimental drug and
that of an available alternative option for theatreent of chronic pain is clinically meaningful [15

fact, in order to define a clinically meaningfultiveen-group differences, several factors in addit®
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pain improvement should be considered, includirigtgatolerability, improvements in physical and
emotional functioning, and cost. Thus, whetherfeedince in pain reduction is worth a change in the
medications used for a given condition is not anlyatter of effect size, but rather of a balanced
assessment of the overall risk-benefit ratio. Cqusatly, to quantify the magnitude of change that i
considered clinically meaningful to chronic pairtipats, the authors recommend to use not only
central tendency statistics (e.g., mear&D or SEM), but rather anchor-based methods, asighatient
ratings of patient satisfaction. According to tlhwhars, ‘Although not without shortcomings, the use of
global measures of improvement or overall treatnsatisfaction in chronic pain trials allows patient
to provide their integrated evaluation of a treatrjancluding but not limited to relief of pain, @n

such measures therefore have unique value as asah@stablishing clinical importantgl5].

In this regard, ideally our clinical goal is comig@elimination of pain [16], provided this primaaym
does not compromise safety, quality of life, andrexnic stability of women and their families.
Otherwise, a reasonable compromise between dllesktfactors could be preferable, especially when
prolonged periods of treatment are foreseen. kerdason, in the present review particular empghasi
has been put on the overall “therapeutic balan€@anous medications, as well as on patient
satisfaction, an important global patient repodattome, rather than on pain score variation as an

isolated measure of the effect size of treatments.

2. PROS AND CONS OF COMBINED ORAL CONTRACEPTIVES

In a large, multicentre, placebo-controlled RCTaweted in women with symptomatic endometriosis,
a low-dose OC substantially improved not only dysarehoea, but also other pain symptoms,
including non-menstrual pain and deep dyspareunih The findings of this Japanese study confirm
the vast amount of published data concerning tipeegpable degree of satisfaction with treatment tha

can be achieved with OCs in patients with the dis¢3; Table 1]. However, Casper suggested that
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progestogens should be preferred to OCs as difiestreatment, based on the consideration that
oestrogen and progesterone receptors would begateggly, over- and under-expressed in ectopic
endometrial implants [29]. Thus, administering Q@sild be counterproductive, resulting in oestrogen
dominance in the presence of progesterone resestaiit the potential risk of lesion progression.
Interestingly, Casper notes that the amount ohgtioestradiol (EE) contained even in so-called-low
dose OCs (20 to 30g EE) is supraphysiologic, ag.g of EE are equivalent to about 1 mg of
micronized oestradiol or 0.625 mg of conjugatedimgoestrogens [29].

According to Casper [29], this hypothesis is supgabby clinical data suggesting that previous
use of OCs is associated with an increased rigkhddbmetriosis in general [30] and of deep lesians i
particular [31]. On the other hand, it has alsonb@emonstrated that dysmenorrhea as a reason to
initiate OCs is significantly more common in womeith a subsequent diagnosis of
endometriosis than in women without the diseasg [BIother words, undiagnosed endometriosis
likely was already present before OC use, and O&s witiated precisely to relieve endometriosis-
related pain. Confounding might thus explain thevprusly reported mild association between
endometriosis and past OC use [32]. The currentijlable epidemiological data do not support a
pathogenic role of OCs in the development of endooses [30], and more robust evidence seems to
be needed before depriving many patients of a sadk tolerated, and affordable modality to relieve
endometriosis-associated complaints.

Nevertheless, oestrogens do have a stimulatoegtedh the metabolic activity of the
endometrial mucosa, be it within or outside theingecavity. Therefore, when OCs are chosen as a
modality to manage endometriosis, combinations Wighlowest possible oestrogen dose should be
chosen, such as those with only 15¢200f EE or 1.5 mg of 1B-oestradiol (E2). Moreover, a very
low oestrogen dose generally translates in a veriyed amount of withdrawal bleeding secondary to

minimal endometrial growth [33]. Indeed, menstrl@al is more abundant in women with
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159 endometriosis than in those without the diseasg [[3ds may favour transtubal retrograde blood flow
160 with increased likelihood of displacement of endtmaefragments in the pelvis and increased

161 oxidative stress derived from saturation of thegaugtic capacity of pelvic macrophages toward

162 refluxed erythrocytes [35]. Reducing monthly uterbiood flow by using very-low-dose OCs may
163 translate in a substantial reduction also of readg flow and of the consequent pelvic oxidativesst
164 that underpin the development of endometriosisirth@mmatory status, fibrosis generation, and pain
165 insurgence [36]. Data from RCTs indicate that anddftaining 1.5 mg of 1f3-oestradiol and 2.5 mg
166 of nomegestrol acetate (NOMAC) in a 24/4 formulati® associated with a prevalence of absent
167 scheduled bleeding as high as 30% [37].

168 Finally, in addition to limiting endometriotic imght metabolism and minimizing monthly

169 withdrawal bleeding, using OCs with a very low oegén content has the additional advantage of
170 reducing the thrombotic risk. In fact, it has beepeatedly observed that the risk of both venods an
171 arterial thrombosis is associated not only withtifpe of progestin included in OCs, but also wité t
172 oestrogen dose [38-41]. The use of decision aidsgreatly help patients understand the actual

173 increase in risk of thrombosis, as well as thdirefist cancer, associated with prolonged OC uge [42
174 Detailed instructions for physicians on how to tisepatient decision aid are freely available [43].
175 Two questions may here spontaneously arise: tdagied the amount of uterine bleeding is

176 deemed important, why not systematically using ©@#inuously instead of cyclically? Moreover, if
177 a stimulatory effect of even a very low oestrogesalcannot be ruled out, why not using progestogens
178 as afirst-line treatment anyway?

179 Regarding cyclic versus continuous OC use, thengriCommittee of the guideline NG73

180 "Endometriosis: diagnosis and management", issyatidoNational Institute for Health and Care

181 Excellence (NICE), stated’he evidence showed that cyclic use of the comloiredatontraceptive pill

182 s effective, but the Committee were also awaredbatinuous and tricycling (where three packets ar



183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

Vercellinietal, 9

taken in a row, followed by a pill free intervaBaiof the pill are used in clinical practice, and
although evidence was not available on these regsnethe literature, the Committee have found in
their experience that these were also effectivk livitited adverse everitgl4, page 236].

The advantage of continuous OC use is, as expextediuction of dysmenorrhoea compared
with cyclic OC use. However, when pooling publisiuiada, no statistically significant differences wer
observed between the two treatment schedules @r ptin symptoms, including deep dyspareunia, as
well as in postoperative ovarian endometrioma mecwe rate [45].

On the other hand, using OC continuously incretse$ikelihood of erratic bleeding that, if not
promptly dealt with via tailored cycling [17], magpuse prolonged pain [3]. Moreover, in the absence
of clear and substantial benefits of continuous ayelic OC use, priority should be given to
individual patient preference. Some women may pribie absence of monthly uterine blood flows,
whereas others may feel reassured by them, comsjdemenorrhoea a non-physiological condition
despite in-depth information. Thus, cyclic OC ussgyrmcrease therapeutic compliance in the latter
patients.

More in general, women with endometriosis are pselagically vulnerable and may suffer
from disease labelling [46-48]. The psychologicapiications of any medical intervention should be
carefully weighed, especially in adolescent andngppatients. In these latter cases, not only using
drug that is associated with fertility and not ddeged a "therapeutic” for a specific iliness, also
using it in the same manner as healthy friendgyaaimates, or colleagues do, may be reassuring, thus
reducing the psychological consequences of feelisgased. However, research is needed in this
regard. If OCs do not need to be always used aootisly from the very beginning, a shift from cyclic
to continuous OC use may be suggested specificathyose women who experience pain at

withdrawal bleeding. It has been demonstratedfthatout of five patients with persistent
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206 dysmenorrhoea despite cyclic OC use, are satisfiedears after a shift to continuous use of theesa
207 low-dose OC [49].

208 Regarding the possible use of progestogens &difiesmedical therapy in all women with

209 endometriosis, in addition to the above psychollgaspects, it should also be taken into accowtt th
210 treatments may be needed for years. Thereforeysagpects are of utmost importance here. The
211 progestogens most frequently studied in women enitiometriosis are nor-ethisterone acetate

212 (NETA), and dienogest (DNG) [29]. Indeed, both msipgens are associated with potential safety
213 drawbacks, as the former may modify serum cholekligoprotein distribution [21,50], whereas the
214 latter may decrease bone mineral content [51-58feMér these variations in surrogate markers might
215 translate into increased incidence of cardio-vasoeNents or pathologic fractures is currently

216 unknown, also considering that this information Vddoe available in the distant future, given the

217 young age of women who have used or are using firegestogens. Most low-dose OCs do not alter
218 serum lipid profile and do not decrease bone mireenatent, and may be safely used for many years.
219 Moreover, as demonstrated by Haratlal [17], the number of days of spotting are less and
220 management of bleeding episodes is easier in warsiag an OC with tailored cycling (a 4-day tablet-
221 free interval after three consecutive days of hilegdnd/or spotting), than in those using dienagest
222 This may impact on health-related quality of lIKHRQL) and patient satisfaction. More in general,
223 OCs are the medication associated with the lowslsof discontinuation due to adverse events,

224  compared with progestogens alone (oral or intramiascand GnRH agonists with or without add-
225 back therapy [44, page 203].

226 In addition, OCs are contraceptive by definitiatmereas progestogens (and GnRH agonists and
227 antagonists) are not. Consequently, despite thegresed anti-gonadotropin activity of progestogens
228 and the anovulatory state generally associatedauitfently indicated daily doses, women should be

229 formally advised to use barrier contraception, vaititential consequences on long-term treatment
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adherence. Indeed, part of endometriosis patieatddahave used OCs for contraceptive purposes
anyway, independently of their disease. Therefine ppportunity cost of prescribing OCs in these
circumstances is nil, as using OCs as a firstilieatment for endometriosis in these women woutd no
displace health-care resources compared with adoghprogestogen such as dienogest.

Finally, Casper correctly maintains that the us®@s for endometriosis is "off-label”.
Nonetheless, in several international guidelinesad by authoritative societies and professional
organisations, OCs are included among the firgtfiredications to be used in symptomatic women
[44,54-57]. In particular, recommendation #37 @& thcent guideline NG73 "Endometriosis: diagnosis
and management" issued by the NICE statdfet hormonal treatment (for example, the combined
oral contraceptive pill or a progestogen) to wonvath suspected, confirmed or recurrent
endometriosis[44]. At the same time, the Committee notes tidtthe time of publication (September
2017), none of these medicines had UK marketingaaisations for this indication. The General

Medical Council (GMC), in its Prescribing guidangaescribing unlicensed medicines, states that

although doctors should usually prescribe licensestlicines for their licensed indications, they may
prescribe unlicensed medicines when it is necedsatlp so to meet the specific needs of the patient
[...] It also states that when prescribing an unlised medicine is supported by authoritative clinical
guidance (such as a NICE guideline), it may beaefft to describe in general terms why the medicin

is not licensed for the proposed use or patientuteton” [44, page 238].

3. PROS AND CONS OF PROGESTOGENS

Several progestogens have been evaluated forethirtent of endometriosis using different modalities
of administration, including the oral, intramusaulsubcutaneous, and intrauterine route [see, as
reviews, 3 and 58]. Some characteristics of thetijmetudied progestogens are shown in Table 2.

Low-cost progestogens include medroxyprogesteroatate (MAP), nor-ethisterone acetate (NETA),
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levonorgestrel (LNG), and nomegestrol acetate (N@Y1ADienogest (DNG) is the only high-cost
progestogen currently licensed for the treatmerinofometriosis.

Medroxyprogesterone (MAP) acetate has been usdaehyral, intramuscular, and
subcutaneous route. Despite findings from RCTs detnated a similar effect on pain of subcutaneous
depot MAP (DMPA) and an intramuscular GnRH ago}@iét67], this progestogen has not gained vast
popularity for endometriosis treatment. Erraticgoleng may be burdensome to manage and the
anovulatory state may extend well behind the ptedithree-month DMPA injection duration [68].
This may be problematic in case of insurgence tdward effects or pregnancy desire. The cost of
intramuscular 150 mg DMPA is very low. Findingstbe use of MPA by the oral route are scanty.
Due to the lack of direct comparisons with othergamstogens, it is unclear whether the currently
limited use of MPA for endometriosis is due to spiiomal efficacy or tolerability or other reasons.

Oral NETA, at the dose of 2.5 to 5 mg per day, bieen repeatedly assessed in observational
studies and a RCT [21, 69-76]. In particular, NE@As demonstrated effective in patients with deep
dyspareunia and rectovaginal lesions [73,74]. Hdeiction in pain at intercourse was gradual but
progressive during time [73]. The residual andrageuntivity of NETA causes part of the untoward
effects experienced by women using this drug, sisclveight gain, acne, and seborrhoea. On the other
hand, being partly metabolised to oestradiol [5),KETA does not cause hypo-oestrogenic effects
and may be used for prolonged period without detnital consequences on bone mineral content.

Levonorgestrel has been used via an intrauteeneed releasing very-low progestin doses
during a 5-year period (LNG-IUD). Thus, despite tingh cost of the device, the resulting yearly cost
progressively decreases with duration of use. Tleeteof the LNG-IUD has been assessed in five
RCTs. When evaluated as a postoperative measur@;IU) use was associated with a significantly
lower dysmenorrhoea recurrence rate and higher HR®ipared with expectant management. No or

limited effect was observed on deep dyspareunigZ @0Moreover, the effect of the LNG-IUD on
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278 pelvic pain symptoms and HRQL was similar to tHed &nRH agonist [79], though patient

279 satisfaction was lower [80].

280 Advantages of the LNG-IUD include avoidance of gaifug intake and contraception.

281 However, ovulation is not inhibited, except for firet few months after insertion. This constituées
282 important disadvantage, because it has been deratatsthat ovarian endometriomas originates from
283 haemorrhagic corpora lutea [81], and that the ppstative endometrioma recurrence rate is about
284 10% per year for the first quinquennium of folloy-if ovulation is not suppressed [82,83]. The dffec
285 of the LNG-IUD in the prevention of postoperativelemetrioma recurrence has been investigated in a
286 RCT comparing two groups of 40 participants eatdcated to receive the device or not after

287 laparoscopic excision of endometriotic cysts [84je endometrioma recurrence rate did not differ
288 significantly at 30 month-follow-up, being 25% imet LNG-1UD group and 37% in the control group.
289 The authors concluded that long-term maintenane@fly using a LNG-IUD is not effective for

290 preventing endometrioma recurrence. Thereforebés¢ candidate for the use of the LNG-IUD seems
291 to be a parous woman with no further pregnancyrdesid with dysmenorrhoea as her main or only
292 pain symptom. The LNG-IUD may not have the sameatidf other progestogens used systemically
293 on deep dyspareunia.

294 Nomegestrol acetate is a progestogen used forghgrtent of irregular uterine bleeding and
295 dysmenorrhoea that has been tested in an animalmbdndometriosis with favourable preliminary
296 results [85]. Nomegestrol acetate has pharmacabgitd hormonal properties similar to dienogest
297 [Table 2] and, when combined with oestradiol inGxD used cyclically (NOMAC, 2.5 mg; oestradiol,
298 1 mg], was frequently associated with absence tifdsawal bleeding [37]. This progestogen is

299 inexpensive and well tolerated, but further studiesneeded in women with symptomatic

300 endometriosis.
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Oral dienogest, at the daily dose of 2 mg, is tlg@stogen supported by the largest evidence
originated from RCTs and cohort studies [86]. Digest was better than placebo and not inferior to a
GnRH agonist in relieving endometriosis-associgiad [52,87-89]. Compared with NETA in a before
and after study, it was similarly effective on paiat better tolerated [75]. Despite this, its
effectiveness was inferior to that of NETA becaukes to the high drug cost, about one third of
women declined its use.

Indeed, cost seems to be the only major drawbatki®effective and well-tolerated
progestogen, and the price appears difficult tofjysalso considering that DNG is an old molecule
synthesized in 1979 and investigated in the 8QJdryapharm as a potential component of an OC. In
Italy, the yearly cost of treatment with dienogestendometriosis, 2 mg/day per os, is €730. In the
same country, some monophasic OCs combiningg36f EE and 2 mg of dienogest per pill are
marketed with the classic 21/7 schedule at the@o814-15 per pack. This means that the identical
amount of dienogest (2 mg) is sold at a prize oual€0.7 when combined with EE and used for
contraception, and of €2 when marketed as monqtlgdica the treatment of endometriosis. This
policy ultimately affects specifically women suffeyg from endometriosis.

Overall, progestogens are safe, can be used wisra€ not tolerated or contraindicated [27],
and should be preferred in women with deep lesimetyding colorectal nodules, or those with deep
dyspareunia as their main complaint [3,74,90,9bjurdant evidence originated from controlled
studies consistently demonstrates that about tidstlof patients are satisfied with the use of
progestogens for symptomatic endometriosis [Tapl8i8e effects associated with these
drugs are frequent but seldom cause therapy abametd. The main issue remains erratic bleeding
that usually causes temporary pelvic pain relalpsease of persistent bleeding, discontinuing

treatment for some days was found effective inorésy amenorrhoea [20-22,75]. Comparative
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effectiveness research is still needed in ordetentify those molecules and/or those doses adsdcia

with the smallest risk of spotting and breakthrobtgeding.

4. CHOOSING GnRH AGONISTS AND ANTAGONISTS WISELY

Several studies were conducted in the past decadiee effect of GnRH agonists for the treatment of
endometriosis. The profound hypo-oestrogenic steltéeved during the use of these drugs explains
their efficacy in terms of pelvic pain relief arat,the same time, their limited tolerability andesa

The combination of GnRH agonists with add-backapgr(generally a bone-sparing progestogen such
as NETA or an oestrogen-progestogen hormone rapkaetherapy) limits vasomotor side effects and
prevent bone resorption, but further increasesscost

In a RCT, the combination of leuprolide in a 12ekelepot formulation plus NETA 5 mg/day
as add-back therapy was not superior to an OC icomgigNETA 1 mg and EE 3fg in reducing pain
symptoms and improving psychological status andaenction [96]. The cost of the 48-week
treatment was $8,006 with leuprolide depot 11.25dng NETA and $454 with the OC. According to
the authors, to achieve a reduction in pain that med significantly different from OC therapy, a48
week treatment with leuprolide would cause an exbst of $7,552 per patient.

The results of two large phase 3 trials on theafbf elagolix, a non-peptide GnRH antagonist,
for the treatment of endometriosis were recentlylished [97]. The GnRH antagonist at the oral daily
dose of 150 or 400 mg was tested against a plackb8-month evaluation the percentages of women
who had a clinical response with respect to dysmbonea were 43-46% and 72-76% in, respectively,
the lower- and the higher-dose elagolix group, carag with 20-23% in the placebo group. This is
expected, given that the frequency of dysmenorrimaeversely related to the frequency of
amenorrhoea achieved by any hormonal drug. In &d¢he end of the 6-month study period, the

percentage of participants experiencing amenorrivottee higher elagolix dose group in the two #ial
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varied from 47 to 66%. The differences with resgecton-menstrual pelvic pain were smaller, as the
percentages of women who had a clinical response 5@%6 and 55-58% in, respectively, the lower-
and the higher-dose elagolix group, compared withh & the placebo group.

The tolerability and safety profile of elagolix lexfted the induced hypo-oestrogenic state. Hot
flushes were the most frequent side effect, reddste42-48% of women in the higher elagolix dose
group. The mean percent bone mineral density (B&MDliction at the lumbar spine observed at 6-
month follow-up in women in the higher elagolix dagoup varied from -2.49 to -2.61. A reduction of
more than 5% in BMD at the lumbar spine was idexdifn 16-21% of women in that group. Elagolix
did not completely suppress ovulation at eithethefdoses. Women were instructed to use two forms
of non-hormonal contraception (e.g., condom plusrsicide) but, despite this, eight women using
elagolix conceived. In one of the two trials, tplanned pregnancy rate in women using elagolix was
over 1% (6/497).

Elagolix has been assessed versus an active caimpiara single, phase 2 multicentre RCT
[68]. A daily elagolix dose of 150 mg was not inéerto a depot three-monthly subcutaneous MPA
formulation in terms of BMD variation and pain syt reduction. It is interesting to note that the
effect of cheap DMPA was similar to that of the elb@xperimental drug. Three out of 168 participants
(1.8%) allocated to elagolix got pregnant compavet none in the DMPA group.

Elagolix induces a dose-dependent suppressionasfasvoestradiol production. Indeed, the
induction of a hypo-oestrogenic milieu is a maigsthhormonal treatment of endometriosis. The
possibility of modulating the degree of induced tigestrogenism has on one hand the advantage of
limiting subjective and metabolic side effect, batthe other hand exposes to the risk of unplanned
conception as ovulation is inconsistently inhibit&tle teratogenic potential of GnRH antagonists is
currently undefined, and it is unclear if womenlwgve to perform serial urine tests during treatine

in order to discriminate between drug- and pregpamduced amenorrhoea. The need for barrier
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contraception may limit compliance and potentiatigrease the discontinuation rate. In addition, a
clear dose-response effect on pain has been oloséivis means that the degree of pain relief ard th
incidence and severity of untoward effects aretpady correlated. In case higher elagolix dosesgha
to be used to control severe pain symptoms, wheith@back therapies should be added to allow
prolonged drug needs to be ascertained. Moreovether oral daily use is preferable to monthly or
three-monthly intramuscular or subcutaneous depettions is a subjective matter, and different
patients may prefer either one or the other moddBhRH antagonists avoid the flare-up phase,
typical of GnRH agonists. However, injecting de@otRH agonists during the mid-luteal phase
prevents this potential drawback. Alternativelyingsan oral progestogen for the first 7-10 daysraft
the first GnRH agonist injection may avoid theialigonadotropin surge.

Therefore, unless GnRH antagonists will be markatddwer price than GnRH agonists, the
advantages of the former compounds over the lattes may reveal smaller than expected. Finally,
further trials should be conducted in order to methe incremental benefit of GnRH agonists and
antagonists, in terms of pain relief and patietis&ection, over low-dose OCs or low-cost oral
progestogens. The opportunity cost associatedthgtluse of these molecules should also be evaluated
GnRH agonist may be used for a few months befamtiisg) progestogens [98,99], or intermittently
during progestogen treatment in case of phaseainfrplapse or prolonged bleeding and, combined
with add-back therapy, in patients not respondingrogestogens and unwilling to undergo surgery or

in those at very high surgical risk.

5. SELECTIVE PROGESTERONE RECEPTOR MODULATORS FORCOMETRIOSIS: A SAFE
OPTION?
Selective progesterone receptor modulators (SPRitsact with progesterone receptors and

should inhibit endometrial cell proliferation, asdppress uterine bleeding and synthesis of
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prostaglandin [100]. In most reviews on medicahtineent of endometriosis these drugs are included
among the promising future compounds under invastig [6,8,101]. However, the evidence in
support of SPRM for endometriosis appear limitedtt& et al. [102] treated nine patients with
mifepristone, 50 mg/day per os for six months ambrted pain symptom relief in all of them without
hypo-oestrogenic side effects. In one patient lererymes increased during treatment. The same drug
at a lower dose (5 mg/day) improved pain in sixauhe seven women studied, but caused irregular
bleeding in four of them [103].

The effect of asoprisnil was assessed in a doubld;lplacebo-controlled, RCT conducted on
130 participants [104]. The three doses studied@25 mg/day for 12 weeks) all reduced pain
symptoms scores significantly and induced ameneahio a dose dependent manner, with no effect on
serum oestradiol levels [104]. However, the fufoe of this industry-sponsored trial does not séem
have been published in a peer-reviewed journal.dlisget al. maintained that asoprisnil may provide
a novel, tissue-selective approach to control eredoosis-related pain [101]. However, according to
Tostiet al [100] and Bedaiwt al. [6], the trials on asoprisnil were stopped beeaxfslevelopment
of endometrial hyperplasia in some women. In oawwithis is precisely the reason to be careful when
hypothesizing the use of SPRM in women with endoiwss.

Most data regarding the long-debated endometriatesf of SPRM originates from the use of
these drugs in women with uterine fibroids. Accogdio some pathologists, the so called PAEC
(progesterone receptor modulators associated endahahanges) should not be considered as true
cytological or structural atypia [105]. Despitesthihe intermittent treatment modality indicated fo
ulipristal acetate (three months on/two months afipears dictated specifically to prevent the
endometrial effects of this class of drugs. In f&?RMs show anti-progestogenic activity that might
lead to endometrial hyperplasia after prolongedhterrupted use. Thusirtermittent courses allow

menstrual shedding of the endometrium and allowrapgtete menstrual cycle to take place between
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each treatment course, with physiological progesterinfluence on the endometriufh06; page 46].
In light of available histological evidence, Stetaighlights that long-term safety data are lacking to
show that progesterone modulators do not increhseisk of endometrial abnormalitiefl07].

Hyperplasia of eutopic endometrium usually car&gly identified at transvaginal
ultrasonography and, in this case, an aspiratiopdyi can be readily obtained. The problem hereas t
hyperplastic modifications of endometrium at eatagites could go undetected. In addition,
hyperplasia of intrauterine endometrium may natglate inevitably into increased mortality from
endometrial adenocarcinoma, whereas the consecgiaraereveal dramatic in case atypical changes
of ectopically implanted endometrium increase tiedence of “ovarian” endometrioid carcinomas.
Indeed, it is currently accepted that most endawidtand clear-cell ovarian adenocarcinomas
originate from pelvic endometriosis [108]. Usinglass of drug that may potentially induce
endometrial hyperplasia precisely in women whoahready at increased risk of developing
endometrioid ovarian cancer [109] may raise safetycerns.

Although on theoretical grounds SPRMs may congtitutother medical option for women with
endometriosis, more data are needed concernirigriggerm effect on the endometrium and overall

drug safety before they can be suggested for pgeldmise.

6. POSTOPERATIVE MEDICAL TREATMENT: ETHICS BEYONDME-ECTIVENESS

It has been repeatedly demonstrated that lesiosyng@tom recurrence after surgery is substantially
higher in women who undergo postoperative expectemagement compared with those who use
postoperative medical treatment [83,110]. The merwoe rate in the former group of women is around
10% a year for the first five years of follow-uRJ8Data for longer periods of follow-up are lindte
Endometrioma recurrence is detrimental for futemtilfty, and cyst excision is associated with resi

ovarian reserve [111,112]. The likelihood of cortcapafter second-line surgery for recurrent ovaria
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endometriomas is halved in comparison with tharditst-line procedures for primary lesions [113].
Although this finding should be interpreted withutian because of obvious selection bias and passibl
confounding, measures aimed at reducing the rislkee&lopment of recurrent cysts after
endometrioma excision seem of utmost importanagder to preserve the already compromised
reproductive potential.

It has been observed that ovarian endometriomasaged from haemorrhagic corpora lutea
[81]. Moreover, suppressing ovulation by using Q@@snatically reduced the postoperative
endometrioma recurrence rate [114]. This finding b@en consistently and repeatedly confirmed by
independent groups using different study desighsltb,116]. The effect size appears unusually |large
as the reduction in risk is over 80%. In a syst&ri@érature review and meta-analysis, a recurrent
endometrioma was identified in 8% of "always" O@nssand in 34% women who underwent
expectant management (pooled odds ratio 0.12; 983%0M5 to 0.29). The effect of OC is strictly
related to duration of use, as the risk increases sfter drug discontinuation. In fact, when "ajg/a
users were compared with "ever" users, and "evéH'tmever" users, the pooled odds ratio was,
respectively, 0.21 (95% confidence interval 0.1400.and 0.39 (95% confidence interval 0.23-0.66),
thus supporting the validity of the overall reqalt5]. The modality of OC use (i.e., cyclic vs
continuous) does not seem to influence the outddsa 15].

In the recent guideline NG73, the NICE Committeentaaned ‘in view of the high rate of
recurrence of endometriosis, affecting long-terraligy of life for many women, improvement in long-
term control of the condition was felt by the Cotteeito be clinically very important. The Committee
were aware of the high rate of reoperation for emedtriosis with associated risks of surgery and, as
there was strong evidence to support this, consiiéinat avoidance of repeat surgery by the use of
long -term medical therapy would be beneficial. [Bgsed on the evidence, the beneficial effect of al

hormonal therapies was similar (probably becauseavalrk through similar mechanisms) and so the
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Committee considered the adverse effects of theustreatments in making their recommendation, as
there are known side effects with hormonal treatshérat some women may wish to avoid. In general,
the Committee considered that the combined oratraoaptive pill or long-acting reversible
progestogen contraceptives were the most acceptaament’[44, page 303]. Accordingly,
recommendation #46 of NICE guideline NG73 stat&ftet laparoscopic excision or ablation of
endometriosis, consider hormonal treatment (wibh eikample, the combined oral contraceptive pill),
to prolong the benefits of surgery and manage symgt[44].

Given the abundant evidence on the beneficial effetOCs and progestogens after surgery for
endometriosis, and considering the unequivocalmegendations issued by authoritative
organizations, not informing patients and not ad¢gjy explaining the advantages of prolonged
postoperative hormonal treatment, and not suggegtin women not seeking pregnancy immediately,
may nowadays raise ethical perplexities. Clinieidviours that deprive women of demonstrated,
large benefits and that expose them to the riskpéated surgical procedures and further reduction

the reproductive potential should be discouragée. final decision is left to the patient.

7. A LESION-BASED, THREE-TIERED RISK STRATIFICATIOISYSTEM

Variability in the response to medical treatmentshserved among patients with symptomatic
endometriosis. This may be due to several factocgjding the different number of nerve fibres @os
to or within endometriotic lesions, various degreeperipheral as well as central sensitisatiopdty
and degree of excitatory neural response to stiandiendogenous pain-modulatory processes),
symptom characteristics (e.g., dysmenorrhoea vg dggpareunia), and psycho-social factors [3,46-
48,117-119]. However, when trying to assess the@iypic characteristics that are most predictive of
individual variation in medical therapy outcomeg suggest to give adequate weight to the type of

lesion present [3]. We have proposed a differesdi@pproach based on what is known about the
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natural course of different forms, as well as andbsociated risk of clinical, anatomical, and isatg
complications.

a. Low-risk lesions

According to the three-tiered risk stratificatiorsem [3], superficial peritoneal implants are
considered “low-risk” lesions. In fact, based oae findings of several RCTs, superficial peritoneal
lesions evaluated at follow-up laparoscopy progréss only one third of women allocated to placebo
or no treatment, and remained stable or regressde iremaining two thirds [120,121]. Thus, the
natural history of early peritoneal lesions appdaghly variable. Although these limited lesions d¢ze
removed easily at laparoscopy and with a very lisw of surgical complication, they also usually
respond well to OCs [3], which create a predomilygmogestogenic milieu and may reduce or abolish
retrograde menstruation [36]. The former actionresxan anti-inflammatory effect by inhibiting
endometrial cell metabolism and favouring apoptfi&2®,123]. In addition, early peritoneal implants
alone are mostly found in young women [124] whaopeviously considered, may be better candidates
for treatment with OCs rather than with progestogemotherapies.

b. Medium-risk lesions

Ovarian endometriomas may be categorised as “medskhlesions for several reasons,
including the demonstrated fertility implicatioriheir excision is generally not particularly diffic
and the risk of immediate surgical complicationbig. However, a local gonadal damage may result,
with potential worsening instead of improvementha likelihood of conception. The therapeutic goal
in women not seeking pregnancy is achieving andiauaas it has been demonstrated that ovulation is
the main pathogenic mechanism for the developmeptagression of endometriomas [81]. Thus, low-
dose OCs, used cyclically or continuously, mayrakcated in symptomatic women with typical
unilocular endometriomas not wanting children, e&iths an alternative to first-line surgery or toidv

second-line procedures for cyst recurrence. Tteen® iconsensus on the maximum cyst diameter
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above which surgery is deemed mandatory. Unfor&ipamost guidelines on endometriosis are
inconsistent or somewhat vague, as a cut-off oh34cm, or no cut-off have all been indicated [55,
56,125,126].

According to the recent ACOG Practice Bullettin #oh Evaluation and Management of
Adnexal Masses [126]Although endometriomas of 5 cm or more have besocegted with lower
ovarian follicle density, several studies have fbgmilar fertility outcomes among women with or
without endometriomas who underwent assisted remtozh. Thus, asymptomatic endometriomas do
not require intervention for infertility Moreover, according to the First InternationarSensus
Report on Adnexal Masses [127], unilocular endoimetas should be categorized among the “almost
certainly benign” lesions. Endometriomas that havelassic appearance” can benefit from
conservative management, often with serial follgmsonography. The members of the panel stated
“endometriomas have a low association with maliggatypically less than 0.8%. Therefore, [...] itis
prudent to follow these [cysts] over time to assessnorphologic changes, in particular, looking fo
lesions that show rapid growth or develop solidcudar elements. There is an increased risk of
malignant transformation in larger endometrioma®(em) and older women (>45 years). Overall,
there is no definitive data to indicate that easlyrgical treatment of endometriotic implants is
associated with a reduced risk of malignahcy

The above authoritative positions appear alignet thie proposal of Muzgt al to initially
withhold surgery and verify whether OCs relievenpaiwomen with endometriomas smaller than 5
cm, and to schedulserial ultrasound scans, preferably after 3 to 6thanf the cyst is diagnosed for
the first time, and then yearly if there is no fasiwth or change in sonographic features in thersh
term period [45].

c. High-risk lesions
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539 Deep fibrotic nodules and plaques infiltrating teetosigmoid, vagina, parametria, and bladder
540 constitute the really severe disease in termsegfuency and degree of pain symptoms, technical

541 difficulties at excision, and risk of intra- andgteperative complications. In case of lesion

542 progression, ureteral stenosis may also ensueeBuwgens, instead of OCs, should generally be

543 considered the first-line medical treatment forsthéhigh-risk” lesions. In fact, given the sevelity

544  the condition, it seems wise to avoid even a lichitestrogenic stimulus despite the potential

545 drawbacks in terms of serum lipid pattern or bormeenal density variation. Progesterone receptors
546 have been identified in all the above lesion tyji€8] and the findings of several studies constsfen
547 confirmed that about two-thirds of patients witlegdeendometriosis respond favourably to progestogen
548 treatment [3,90,91]. In addition, OCs usually cohtell pain at menstruation, but less so pain at

549 intercourse [129]. Progestogens have been demtetseective in improving deep dyspareunia

550 associated with deep lesions of the posterior coimgent [71,73,74,130,131]. Moreover, the

551 intravaginal use of progestogens should be invastdyin patients with the “deep lesion-deep

552 dyspareunia” anatomic-clinical phenotype [132-134].

553

554 8. ASYMPTOM BASED, STEPPED-CARE APPROACH

555  According to the guidelines on endometriosis mansege issued by major international scientific

556 societies, different medications have substantgiftyilar effects in terms of pain relief, but have

557 different safety and tolerability profiles and sdaimees very different costs. Consequently, safel-wel
558 tolerated, and inexpensive OCs and progestogersiggested as first-line treatments in symptomatic
559 patients [44,54-57]. Based on a systematic criapgiraisal of the evidence, the NICE Committee

560 confirmed two fundamental principles: Bll'treatments led to a clinically significant rection in

561 pain on the VAS when compared to placebo. The ruatgof this treatment effect was similar for all

562 treatments, suggesting that there was little odifee between them in their capacity to reduce .
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other significant differences were found betweenhibrmonal treatmerit$44, page 198]; and 2)t'is
known that there are a cluster of extremely cheajional treatments (including the combined oral
contraceptive pill) and a cluster of extremely higyst treatments including dienogest and GnRHas
[44, page 230].

Any long-term therapeutic strategy for women witldemetriosis-associated pain should be
based on these two concepts. However, about arteahpatients will not respond to OCs or
progestogens owing to the subjective variabilitgtogs’ effect. Regrettably, the reliable idenafion
before starting treatment of which women will respsuccessfully to which drugs, appears currently
problematic. In this condition, it seems reasongtactical, and cost-effective to use the safester
tolerated, and inexpensive medications first, Steppp to less safe or less tolerated or more gostl
drugs only in case the former ones are ineffectie¢ tolerated or contraindicated [3, 91]. This
stepped-care approach is indicated in women whaoatrseeking pregnancy, who prefer medical
rather than surgical treatment, and who do not laégelute surgical indications, such as sub-oogusi
bowel stenosis, obstructive uropathy, endometrioovas 5 cm in diameter, and adnexal masses of
doubtful ultrasonographic characteristics.

According to this model, low-dose OCs should bedusyclically in women with peritoneal and
ovarian endometriosis, stepping up to continuoeswith tailored cycling only in those women with
persistent dysmenorrhoea despite cyclic OC useade of inefficacy on pain during OC use, patients
should step up to a low-cost progestogen such 8ANBdependently of pain relief, women should
step up to progestogens also in case of intolerem@ (e.g., migraine). Starting directly withcav
cost progestogen should be considered in patiethsieep lesions or with deep dyspareunia as their
main complaint, as well as in those with contratations to OCs. Stepping up from a low-cost to a
high-cost progestogen (i.e., DNG) should be advesdd in case of intolerance to NETA, as it has

been demonstrated the DNG, being devoid of andiogetivity, is better tolerated than NETA [75].
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Shifting from NETA to DNG for inefficacy on pain it supported by sufficient evidence. In case of
inefficacy of or intolerance to progestogens, patianay step up to GnRH agonists or antagonists,
provided they are thoroughly informed on the aiptes and cons of this option. Informed patients
should be invited to consider also the surgicarabttive. This is particularly true the more a woma
advances through the stepwise algorithm, as cagghluation of potential benefits, potential harms,
and costs of medical and surgical options mayhtgpltalance in favour of the latter choice, esphrcial
when the procedure is presumably at low risk.

According to Taylor, the goal of endometriosis therapy should alwayalisence of pain; if
this end point is not achieved with oral contracegs, the patient should be offered more definitive
therapy. Many patients fail to adequately respandral contraceptives while others develop progesti
resistance with disease progression despite usipigpgestin based therapy..] The realization that
all therapies have different efficacy and the aafaility of new endometriosis drugs will allow more
rapid progression to definitive therapjd6]. In this regard, the adoption of the abotepsvise
approach allows the identification of that thirdpaitients that would benefit from the use of drugs
associated with suboptimal safety or tolerabilitgfipes or high costs. In fact, demonstration @& th
efficacy of dienogest and GnRH agonists and antatpoim exploratory RCTs should not translate in
systematic prescription of these drugs to all womvgh symptomatic endometriosis in routine
practice. This is particularly important considgrihat novel medications are generally more costly
than existing ones and that obtaining reasonaltg@itreatments for our patients is difficult. Unti
robust data will demonstrate that new and costhgsiiare curative and not just symptomatic, and
therefore can modify the natural history of endaiosts, the stepped-care approach may prevent the

needless prescription of those medications toast levo thirds of patients who do not need them.
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9. TAYLORING MEDICAL THERAPY TO PROVIDE MINIMALLY DISRUPTIVE
ENDOMETRIOSIS MANAGEMENT

Women with severely symptomatic endometriosigddition to pain, usually experience major
worsening in health-related quality of life, psytdgical status, sexual functioning and marital
relationship, social life, and school or work protivty [46-48,135-138]. This is the “burden of
illness”. The International Minimally Disruptive Meine Workgroup considers that patients with
chronic disorders also experience the so-calleddtéu of treatment” [139] that, in the case of
endometriosis, includes taking medications, maragide effects, attending gynaecological visits,
performing imaging investigations and repeated dl&sts, undergoing surgical procedures, self-
monitoring, lifestyle changes, administrative t&slaccess and coordinate care, full or partial paym
of treatments, and other hidden costs.

The combined effect of the burden of illness aredltbrden of treatment may result disruptive
for the life of women with endometriosis and tHamilies. Awareness of the additive impact of these
two factors on individual capacity to cope with tlisease seems limited in the endometriosis stienti
community. Indeed, taking into account the burdetmeatment when selecting the type of medications
to be used, may improve outcomes [139]. Planning fzeriods of medical therapy with OCs or
progestogens has the potential to decrease grezthynly the burden of illness, but also the burden
treatment. Allowing women with endometriosis tcelia life as normal as possible appears an
important comprehensive goal. Substantially lingitiesion and symptom relapse for years, may
greatly reduce the frequency of visits, tests, piodedures, as well as the economic impact of care.
This may also aid in improving the degree of anxaetd depression of women, preventing in part the
consequences of disease labelling [140]. Thisasipely what can be obtained in about two thirds of
patients with low-dose OCs and low-cost progested@®]. According to the International Minimally

Disruptive Medicine Workgroup the value of care for patients should reflect tkalth outcomes
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achieved and the degree of burden that patientstlagid caregivers must bear to achieve those
outcome’[139].

A minimally disruptive approach also seems alignéti the position of the Practice
Committee of the American Society for Reproductidedicine that indicatesshdometriosis should be
viewed as a chronic disease that requires a lifglmanagement plan with the goal of maximizing the
use of medical treatment and avoiding repeatedisalgrocedure$[56]. The same position is held in
the NICE guideline NG73, when it stateké Committee agreed with the evidence and further
highlighted that the benefit from hormonal treattsenas due to their efficacy in stopping or redgcin
periods. There was a desire from the Committeedoce the number of repeated operations for
women with endometriosis, further supporting maiatece of pain relief using hormonal treatments
wherever possible[44, page 236]

However, LeFevre warns thatVery dollar spent on health care is someone’srirestream.

In any move to do less, there will be efforts ftbose who lose income to push bgddki1].

10. PROSPECTUS: MEASURING CLINICAL EFFECTIVENESSDET-EFFECTIVENESS, AND
OPPORTUNITY COST

Also in the endometriosis field, the technologyntsmi is paving the way for costly interventionstwit
still uncertain benefits and potential harms. Bloests could greatly expand the boundaries of
endometriosis diagnosis, blurring the limits betwdeseased and non-diseased populations. Genetic
testing could be offered directly to consumers)gfarming a potentially useful tool for assessiisg r
(and not for definite diagnosis) into an uncon&dlmean for home-made and misled screening of
asymptomatic women. Robotic surgery is gradualiya@ng traditional laparoscopy despite the
repeatedly demonstrated disadvantages in termssts eand overall operating room time. In the same

vein, new and presumably costly drugs are on thigdm It is currently unclear to what extent, bego
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widespread enthusiasm, their entry into the maskiémodify the natural history of endometriosiscan
health-related quality of life of patients.

There is a dearth of comparative effectivenessared also in the field of medical treatment for
endometriosis. Pragmatic trials conducted by inddpat investigators, and including a low-dose OC
or a low-cost progestogen as a comparator, areeddedassess the actiratrementalbenefit of new
drugs over currently used ones. Only the determainatf that incremental benefit (if any) will allous
to understand if using novel medications is wolnth éxtra cost. According to Dworket al, “The cost
of a treatment is another important source of pati@on-adherence with treatment, of course, and is
also important in considerations of cost-effecte&h[15].

Patients may not benefit directly from explanatinigls, conducted for registration purposes,
that include a placebo as a comparator, becausardgethe size of the effect over a placebo dods no
answer a meaningful question that matters to tfiéma.same is partly true when GnRH agonists are
used as comparators, because most patients deathiese drugs as their standard treatment. In this
regard, we challenge the popular tenet suggedtetgstirgical devices are often introduced into
practice without adequate comparative experimariatvhereas new drugs are subject to rigorous
testing before entering the market. In the enddoms field this may not be always true, as formall
faultless methodology and clinical meaningfulnegsret necessarily synonymous.

The thresholds for cost-effectiveness that shoalddrepted when considering the opportunity
cost of using dienogest and GnRH agonists and anistg extensively in women with severe pain
symptoms, are currently scarcely or not yet defifde: combination of high thresholds combined with
high frequency of the condition implies that costlgdications for symptomatic endometriosis would
have a substantial impact on health care systemdisi@dnd, therefore, a large opportunity cost.
Evaluation of opportunity cost should be includednalyses of economic evaluation of cost of

implementation of every novel medical interventfonpatients with endometriosis, be it for scregnin
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diagnosis, medical therapy, or surgical treatméfiten novel drugs show a demonstrated large
incremental benefit, in terms of pain relief andlterelated quality of life, compared to OCs and
progestogens, the use of additional resourceshendsisociated opportunity cost may be justified.
However, from a justice perspective, the magnitfdde effect, as well as the evidence on which the
magnitude has been determined, should be carefedistinized [142,143]. If later studies conductgd b
independent groups will demonstrate lower than etgaecost-effectiveness for novel drugs for
endometriosis, then the a-priory accepted thresmigtht be exceeded with waste of money [144] and
implications regarding the ethical principle of &ghle distribution of finite health-care resourcas
other patients (in and outside the endometriosld)fiare potentially deprived of beneficial medical
interventions (or care at large), although thegdsemight be similarly or even more pressing [145,
146].

We may not be expert of health-care economicyarsalStill, we have the moral duty of
reasoning on individual patient conditions in orttetry to achieve the best possible outcome fat th
woman, at the same time avoiding the needlessatispient of excessive resources, thus respecting the
entire population of similar patients. It is a fédtat low-dose OCs and low-cost progestogens allow
adequate control of endometriosis symptoms andriesn about two thirds of patients, including #os
with deep infiltrating forms. One third of womenlwieed second-line medical therapies or surgery,
and future genetic and pharmacological researchlgliocus specifically on this population subgroup

at worse prognosis with the objective of improvmwgcomes that matter to these patients.
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SUMMARY

Available medical treatments for symptomatic endimiogis act by modifying the hormonal milieu

with the goal of inducing atrophy of the ectopidemetrium. This is generally achieved by inhibiting
ovulation, reducing serum oestradiol levels, armpsessing uterine blood flows. To this aim, several
drugs can be used, with a similar magnitude ofcgfia term of pain relief, independently of the
mechanism of action. Conversely, safety, tolerghifind cost differ. This has important practical
implications, given that prolonged periods of treant should be planned in symptomatic women not
seeking pregnancy. In fact, all hormonal medicatiosed for endometriosis are symptomatic and not
curative. Moreover, hypothesising a selective adactive effect on eutopic, but not eutopic
endometrium appears currently unfounded. Medicattonendometriosis can be categorised into low-
cost drugs, including OCs and most progestogershiayh cost drugs, including dienogest and GnRH
agonists. As the individual response to differanigd is variable, a stepwise approach is suggested,
starting with OCs or low-cost progestogens, angpstey up to high-cost drugs only in case of
inefficacy or intolerance. According to the avalbvidence, about two thirds of symptomatic pasien
can be managed successfully with the former grédwoempounds, whereas the remaining third needs
high-cost compounds or surgery. Oral contraceptivag be used in women with dysmenorrhoea as
their main complaint, and when only superficialifggreal implants or ovarian endometriomas <5 cm
are present, while progestogens should be preferr@dmen with severe deep dyspareunia and when

deep infiltrating lesions are identified.
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Practice Points:

Available hormonal compounds for endometriosissgraptomatic and not curative

As symptom recurrence is the rule at drug discoatiion, long periods of treatments should be
planned in women not seeking pregnancy

Medications for endometriosis have different satety tolerability profiles and costs, but do
not differ in terms of magnitude of the effect cairp

Low-dose oral contraceptives and low-cost progesteghould be considered first-line
medications

High-cost compounds should be used only in womémesponding or not tolerating first-line

medications

Research Agenda:

Non-teratogenic compounds that relieve pain witlsaypressing ovulation would allow
treating also women seeking conception

Only drugs with a selective cytoreductive effectemtopic but not eutopic endometrium would
consent the modification of the natural historyenflometriosis without compromising fertility
Epidemiological data are needed to define the pialdong-term effects of prolonged use of
different medications for endometriosis

Pragmatic trials including low-dose oral contraoegd or low-cost progestogens as active
comparators are needed to define the incrememaffibef novel experimental drugs
Comparative effectiveness research on medicatmmsnidometriosis should include aspects of

healthcare economic analysis such as quantificati@pportunity costs
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Table 1. Studies evaluating satisfaction with egtreprogestogens for the treatment of symptomatiometriosis (literature data, 1996—

2017).
Source Study design Number | Endometriosis Study drug Comparator Treatment | Type of | Satisfaction rate’
of location or stagé period analysis
patients
enrolled
Vercellinietal.,, | RCT 80 Stage In= 14 DMPA 150 Cyclic low- 12 month | ITT Higher satisfactiol
1996 [18] Stage lIn = 30; mg i.m. dose with treatment in
Stage llin = 21; injections/3 monophasic DMPA group (73%
Stage IVn=15 months @ = OC (EE 0.02 vs 58% in the OC
40) +DSG 0.15 group)
mg)/day +
danazol 50
mg/day for 21
days of each
28-day cycler
= 40)
Vercellini et al. RCT a0 Stage In= 20 Continuous Cyproterone 6 month ITT Slightly higher
2002 [19] Stage lIn = 19; low-dose acetate 12.5 satisfaction with
Stage Ilin = 30; monophasic | mg/day per os treatment in the
Stage IVh =21 OC (EE 0.02 +| (n=45) cyproterone acetate
DSG 0.15 group (73% vs 67%
mg)/day 6 = in the OC group)
45)
Vercelliniet al, | Prospective | 5C° Women with Continuous NA 2 year. ITT 80% of women wer
2003 [20] self- histologically low-dose satisfied or very
controlled proven monophasic satisfied with
endometriosis OC (EE 0.02 + continuous OC use
(stage not DSG 0.15
specified) mg)/day per oS
Vercellini et al. RCT 90 Rectovagina Continuous NETA 2.5 12 month | ITT Higher satisfactiol
2005 [21] endometriosis low-dose mg/day per os with treatment in
monophasic | (n=45) NETA group (73% vs
OC (EE0.01 + 62% in the OC group
cyproterone

acetate 3
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Source Study design Number | Endometriosis Study drug Comparator Treatment | Type of | Satisfaction rate’
of location or stagé period analysis
patients
enrolled
mg)/day n
=45)
Vercellini et al. PP1 207 Stage In= 56 Vaginal ring | Transderma 12 month | ITT Higher satisfactiol
2010 [22] Stage lIn = 45; (EE 15ug + patch (EE 20 with treatments in
Stage llin = 52; etonogestrel | pg + vaginal ring group
Stage IVn=54 | 120ug) (n norelgestromin (71% vs 48% in the
Rectovaginal =123; ' 150ug) (n = transdermal patch
endometriosig = | 'ectovaginal | 84; group). In the sub-
59 endometriosis | rectovaginal group of patients with
sub-groumpn = | endometriosis rectovaginal
38) sub-groum = endometriosis higher
21) satisfaction rate in
vaginal ring group
(79% vs 57%)
Cheewadhanarak| RCT 84 Stage In= 23 DMPA 150 Continuous 24 week | ITT Similar satsfaction
et al, 2012 [23] Stage lIn = 15; mg i.m. mid-dose rates (93% in DMPA
Stage Ilin = 13; injections/3 monophasic group vs 88% in OC
Stage IVn =33 months @ = OC (EE 0.03 group)
42) mg + gestodene
0.075 mg)/day
(n=42)
Ferrariet al., Prospective | 26 Colorectal Continuous NA 12 month | ITT 69% of the wome
2012 [24] non- endometriosis low-dose were satisfied or very
comparative (medium-low monophasic satisfied with
rectum nodules | OC (EE 15ug continuous low-dose
= 4; proximal + gestodene 6 OC treatment
rectum,n = 14; ug)/day
recto-sigmoid
junction/sigmoid,
n=_8)
Morelli et al. Retrospectiv | 92 Pos-operative Continuous LNG-IUD (n= | 24 month | Per Higher satisfactiol
2013 [25] administration in | low-dose 44) protocol | with treatment in
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Source Study design Number | Endometriosis Study drug Comparator Treatment | Type of | Satisfaction rate’
of location or stagé period analysis
patients
enrolled
women with multiphasic LNG-IUD users (98%
histologically OC (DNG + vs 83% in OC userd)
proven E2V) /day 6=
endometriosis 48)
Leone Robert PP1 143 Recovaginal DSG 75 Vaginal ring 12 month | ITT Higher patien
Maggioreet al., endometriosis ug/day per os | (EE 15ug + satisfaction with
2014 [26] (n=60) etonogestrel treatment in DSG
120ug) (n = group (62% vs 36%
83) in vaginal ring group)
Morotti et al., PP1 144 Rectovagina DSG75 Cyclic low- 6 month ITT Higher satisfactiol
2014 [27] endometriosis pg/day per os | dose with treatment in
(n=62) monophasic DSG group (61% vs
OC (EE 20ug 38% in OC group)
+ DSG 150
Hg)/day O =
82)
Haradeet al., RCT 31 Not specifiec Low-dose Placebon = 52 week® | ITT Higher percentage «
2017 [17] (most of the monophasic | 129) “very much
patients had a OC (EE 0.02 + satisfied/much
clinical diagnosis, | DRSP 3 mg)/ satisfied/minimally
with very few day, satisfied” with
cases visually Flexiblaeys treatment in OC
confirmed by regimen(n = group (75% vs 29%
laparoscopy) 130) at week 24, and 83%

vs 71% at week 5P)

 According to the revised American Fertility Sogietassification [28]
®Unless otherwise specified, satisfaction with tresit was based on a five-category scale (veryfigatisatisfied, uncertain, dissatisfied, very

dissatisfied)

¢ Women with recurrent dysmenorrhea not respondirgytlic OC use
4 Treatment satisfaction was defined by the percentgvomen who successfully completed their treatmeithout requiring suspension of the

assigned regimen
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¢53 women were randomized to an un-blinded referance(DNG 2 mg/day) in order to compare the vagiheéding pattern of Flexiblg

"The Flexiblgys regimen consists of a repeat cycle of 120 conaerdays of active tablet followed by a 4-day tatitee interval, either after the
120 days or after3 consecutive days of bleeding and/or spotting betwdays 25 and 120

9 After 24 weeks, placebo recipients were changeedexibleys

" Treatment satisfaction was assessed through a-sewegory scale (very much satisfied, much setisfininimally satisfied, neither satisfied nor
dissatisfied, minimally dissatisfied, much disd&is, very much dissatisfied).

DNG, dienogest; DRSP, drospirenone; DSG, desodieBR¥, estradiol valerate; EE, ethinyl-estradidl], intention-to-treat; NA, not applicable;
LNG-IUD, levonorgestrel-intrauterine device; NETAgrethisterone acetate; OC, oral contraceptive; PRflent preference trial; RCT, randomized
controlled trial



57 Vercellini et al,

1173 Table 2. Hormonal activities of progestogens ingased for the treatment of endometriosis. Literaiata, 2003-2015 [59-65].
1174

1175

1176
Compound Progestogen Androgenic  Anti-androgenic  Glucocorticoid Anti-mineralcorticoid Half-life

activity activity activity activity activity (h)

Cyproterone acetate + = ++ + - 48-78.6
Dienogest + - + - - 6-12
Levonorgestrel ++ + - - - 0.9-26
Medroxyprogesterone ++ + - + - 24
acetate -
Nomegestrol acetate + - + - - 50
Nor ethisterone acetate ++ + - - - 7-8

1177

1178 ++ strong activity; + activity; +/- weak activity;no activity

1179

1180



1181
1182
1183
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Table 3. Studies evaluating satisfaction with pebggens therapies for the treatment of symptoneaiiiometriosis (literature data,

1999-2017}.
Source Study design | Number | Endometriosis Study drug Comparator | Treatment | Type of | Satisfaction ratef
of location or stag® period analysis
patients
enrolled
Vercellini et Prospective | 2C Women with LNG-IUD NA 12 month ITT 75% f women
al., 1999 [92] | non- histologically were satisfied or
comparative proven very satisfied with
pilot study endometriosis LNG-IUD
(stage not treatment
specified)
Vercellini et RCT 40 Stage In=3; LNG-IUD Expectan 12 month ITT Higher satisfactiol
al., 2003 [49] Stage lIn = 6; (n=20) management with treatment in
Stage Illin = 15; after LNG-IUD group
Stage IVn =16 laparoscopic (75% vs 50% in the
treatment of expectant
endometriotic management group
lesions §
=20)
Lockhatet al., | Prospective | 34 Stage In=5; LNG-IUD NA 6 month: Per 66% of womer
2004 [93] non- Stage lIn = 15; protocol | were satisfied or
comparative Stage llin = 6; very satisfied with
Stage IVn=0 LNG-IUD
treatment
Ferrercet al., PP1 82 Rectovagina Letrozole 2.5 | NETA 2.5 6 month: ITT Higher satisfactiol
2009 [70] endometriosis mg + NETA mg/day per os with NETA
2.5 mg/day per (n=41) treatment only
0os h=41) (63% vs 56% in
letrozole + NETA
group)
Momoedaet Prospective | 13t Ovarian DNG 2 NA 52 week Per High satisfactior
al., 2009 [51] | cohort study endometriosis mg/day per os protocol | with treatment

non-
comparative

(89%}
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Source Study design | Number | Endometriosis Study drug Comparator | Treatment | Type of | Satisfaction ratef
of location or stag@ period analysis
patients
enrolled
Walchet al. RCT 41 Stage In=11. Etonogestre | DMPA 150 12 month ITT Comparable
2009 [94] Stage lIn = 15; 68 mg implant| mgi.m. satisfaction with
Stage llin=7; (n=21) injections/90 treatment (57% in
Stage IVn=8 days(n = 20) the implant group
vs 55% in the
DMPA group)
Ferrercet al., Prospective | 4C Cdlorectal NETA 2.5 NA 12 month ITT 60% of the wome
2010 [71] non- endometriosis mg/day per ds were satisfied or
comparative (sigmoid colom = very satisfied with
18; rectosigmoid NETA treatment
junctionn = 12;
rectumn = 10)
Ferrercet al., Prospective | 6 Colorectal Letrozole 2.5 | NA 6 month: ITT 67% of the wome|
2010 [72] non- endometriosis mg/day + were satisfied or
comparative (sigmoid colom= | NETA 2.5 very satisfied with
2; rectosigmoid mg/day per os NETA treatment
junctionn = 2;
rectumn = 2)
Vercellini et PP1 154 Stage llin=64 NETA 2.5 Seconrline 12 month ITT Higher satisfactiol
al., 2012 [73] Stage IVn =90 mg/day per os| laparoscopic with treatment in
(n=103; excision of NETA group (59%
Rectovaginal rectovaginal | endometriotic vs 43% in surgery
endometriosim = | endometriosis | lesions (= group). In the sub-
59 sub-groum = | 51; group of patients
35) rectovaginal with rectovaginal

endometriosis
sub-groum =
24)

endometriosis

similar satisfaction

rate (54% in

surgery group vs

51% in NETA
group)
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Source Study design | Number | Endometriosis Study drug Comparator | Treatment | Type of | Satisfaction ratef
of location or stag@ period analysis
patients
enrolled
Morotti et al, | Oper-label 25 Rectovagina DNG 2 NA 6 month: ITT 52% of the wome!
2014 [95] prospective endometriosis mg/day per os were satisfied or
study non- very satisfied after
comparative 6 months of
treatment with
DNG
Vercellini et Before-after | 9C Endometriomin= | DNG 2 NETA 2.5 6 month: ITT Similar satisfactior
al., 2016 [75] | study 104 mg/day per os| mg/day per os with treatment
(n=90) (n=90) (72% in DNG
Deep group vs 71% in
endometriosis = NETA group).
108 (rectovaginal Comparable
endometriosia = satisfaction in the
64; Douglas and sub-group of
parametria patients with
infiltrating lesions rectovaginal
n = 39: bladder endometriosis (689
nodulesn = 17; in DNG group vs
bowel nodules = 67% in NETA
7)° group)
Morotti et al, | Retrospective | 103 (61 Rectovagina NETA 2.5 NA 5 year. ITT 41% of the wome
2017 [76] non- completed endometriosis mg/day per ds were satisfied or
comparative | the 5-year very satisfied with
follow- long term NETA
up) treatment

4 Seven studies comparing an estrogen-progestoghravgitogestogen are included in Table 1 [Ref: 1811,23,25-27]
® According to the revised American Fertility Soyietassification [28]
“Unless otherwise specified, satisfaction with treatt was based on a five-category scale (veryfigatjsatisfied, uncertain, dissatisfied, very

dissatisfied)

dpatient satisfaction with treatment as determinethterview was classified into four categoriesr{amly willing to use again, prefer to use again,
hesitate to use again, and never willing to usénaga
®In case of breakthrough bleeding, the dose of N®BA increased by 2.5 mg/day (maximum dose of 5 ayy/d
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"This study specifically selected patients with syonpatic rectovaginal endometriosis who had paisipance and were unsatisfied after 6-months
of treatment with NETA

944 women had more than one lesion

DNG, dienogest; DSG; desogestrel; EE, ethinyl-egtiai.m., intramuscular; ITT, intention-to-treatNG-1UD, levonorgestrel-intrauterine device;
NETA, norethisterone acetate; NA, not applicabl€, Oral contraceptive; PPT, patient-preferencé tria



HIGHLIGHTS

» Endometriosisisachronic disorder requiring long-term adherence to treatment

e Individual response to drugs is variable and a stepwise approach is suggested

» Progestogens should be selected in case of deep lesions and severe deep dyspareunia



