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Abstract: Uterine fibroids (UFs) are the most common gynaecological benign disease. Even

though often asymptomatic, UFs can worsen women’s health and their quality of life,

causing heavy bleeding and anaemia, pelvic discomfort and reduced fertility. Surgical

treatment of UFs could be limited by its invasiveness and the desire to preserve fertility.

Thus, effective medical therapies for the management of this condition are needed. Common

drugs used to control bleeding, such us hormonal contraceptive or levonorgestrel-releasing

intrauterine system, have no effect on fibroids volume. Among other more efficient treat-

ments, the gonadotropin-releasing hormone (GnRH) agonist or the selective progesterone-

receptor modulators have a non-neutral safety profile; thus, they are used for limited periods

or for cyclic treatments. Elagolix is a potent, orally bioavailable, non-peptide GnRH antago-

nist that acts by a competitive block of the GnRH receptor. The biological effect is a dose-

dependent inhibition of gonadal axis, without a total suppression of estradiol concentrations.

For this reason, even though comparative studies between elagolix and GnRH agonists have

not been performed, elagolix has been associated with a better profile of adverse events.

Recently, elagolix received US FDA approval for the treatment of moderate to severe pain

caused by endometriosis. Several clinical trials assessed the efficacy of elagolix for the

treatment of heavy bleeding caused by UFs and the definitive results of Phase III studies are

expected. Available data on elagolix and UFs showed that the drug, with or without low-dose

hormone add-back therapy, is able to significantly reduce menstrual blood loss, lead to

amenorrhea and improve haemoglobin concentrations in the majority of participants in

comparison with placebo. The safety and tolerability profile appeared generally acceptable.

The concomitant use of add-back therapy can prevent bone loss due to the hypoestrogenic

effect and can improve safety during elagolix treatment.

Keywords: uterine fibroids, leiomyomas, elagolix, non-peptide GnRH antagonist, heavy

menstrual bleeding

Introduction
Uterine fibroids (UFs), also known as uterine myomas or leiomyomas, are the most

frequent gynaecological benign disease. Establishing the real prevalence of this

condition is complex because, very often, they develop without any sign or

symptoms. A recent epidemiological study estimated that the prevalence of UFs

reaches the 70% of women, with an age-dependent increase of the incidence.1 The

black race is considered the main risk factor, as it increases UFs appearance by two-

threefold compared with the white race. Among other secondary risk factors,
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conditions associated with increased ovarian steroids

exposure, such as early menarche, nulliparity or first preg-

nancy delayed in late age, are to be included.1–3 Despite

the high prevalence, UFs become symptomatic, sometimes

seriously, in only 15–30% of cases.2 Symptoms linked to

myomas can depend on their localization in the uterus:

submucosal fibroids are more likely related to heavy men-

strual bleeding (HMB) and anaemia, whereas subserosal

fibroids can cause compressive symptoms such as pain,

dysuria, tenesmus or constipation.2 Not surprisingly, UFs

may also affect reproduction and fertility in different

ways: by altering the endometrial cavity and its perfusion,

by reducing implantation or by affecting endocrine and

paracrine molecular mechanisms involved in embryonic

development.4–6 Moreover, the presence of fibroids has

been linked to adverse pregnancy outcomes, such as

increased risk of spontaneous abortion, foetal malpresenta-

tion, placenta previa, preterm birth, caesarean section, and

peripartum haemorrhage.7 Last but not least, medical lit-

erature reports a lot of evidence that UFs and related

symptoms negatively affect women’s quality of life

(QoL). Cross-national surveys demonstrated that more

than 60% of women with leiomyomas present a moderate

to very important impact of fibroids on quality of life,8 and

work productivity and general activity are reduced by

more than 35%.9 Common UFs symptoms affecting

health-related QoL are lower back pain (65%), fatigue

(63%), bloating (61%), pelvic pain/cramping during

menses (63%), and HMB (54%).10 As a consequence of

the great prevalence, the chronicity of the condition, the

burden of the symptoms and the impact on daily life, UFs

imply a considerable cost for both patients and health care

systems, which has been estimated to be greater than that

of some malign diseases such as ovarian or breast cancer.11

For this reason, medical research has invested and is

investing heavily in the development of efficient treatment

for the UFs. There is a general consensus not to treat

myomas when they do not cause symptoms. In all other

case, the treatment of UFs can take advantage of surgery,

medical therapies or physical treatments, and each

approach presents different pros and cons. The manage-

ment must consider clinical manifestation, leiomyomas

features (number, size and site), and patient’s preference

relating for example to pregnancy desire.12

Surgical And Physical Treatments Of UFs
A surgical approach is the only one that allows a radical

treatment of fibroids. Although hysterectomy definitely

solves the problem of UFs and their recurrence risk,12

for its invasiveness it should be considered in symptomatic

women that do not wish to give birth and agree with a

surgical approach.13 To preserve fertility, conservative

treatment such as myomectomy could be considered. In

this case, the laparoscopic approach showed a more favor-

able fertility rate after surgery compared to the abdominal,

with lower morbidity and shorter hospitalization after

surgery.14 However, when myomas are numerous, large

or deep in the myometrium, laparoscopy becomes more

difficult and may require the use of morcellation or mini-

laparotomy to remove the lesions.13,15 As a small, but not

irrelevant, risk of disseminating an occult sarcoma exists

during fibroids extraction procedures, the Food and Drug

Administration warns against using morcellation.16

Containment systems like endoscopic bags are now avail-

able for both electrical and manual morcellation.17 For

sub-mucous fibroids, hysteroscopic myomectomy is the

treatment of choice to improve bleeding and to normalize

the uterine cavity.18 In selective cases of UFs associated to

metrorrhagia, in women who do not wish to preserve

fertility, a treatment option could be also hysteroscopic

endometrial ablation.12,13 In different contexts, such as

strongly symptomatic and voluminous myomas, surgical

treatment of UFs represents the gold standard.

Nevertheless, alternatives to surgery are necessary because

of its invasiveness, its cost and its reproductive conse-

quences. Last but not least, it must be considered that

many women often prefer not to undergo surgery.19

Lately, non-surgical physical treatments for UFs have

been developed. The uterine artery embolization is a per-

cutaneous catheterization technique that causes a selective

necrosis of the fibroids, preserving the healthy myome-

trium that has the capacity to revascularize itself. This

minimally invasive procedure has the advantages that it

can act at the same time on several lesions and it is

associated with short hospitalization and rapid recovery

times. On the other hand, the procedure causes sometimes

severe abdominal pain and has the risk of pelvic infection

or incomplete infarction that requires a further interven-

tion. Moreover, the effects on reproductive outcomes are

not defined, so it cannot be proposed to women seeking

pregnancy.20 Another innovative minimally invasive tech-

nique is high-intensity focused ultrasound fibroids abla-

tion. It uses ultrasound energy, with the help of magnetic

resonance or ultrasound to see the lesions, and causes focal

coagulation and necrosis of fibroids. As this technique is

new and still not much used, evidence is needed to prove
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its efficacy and its safety.13,20 Great interest is arising from

myomas radiofrequency ablation, which is a new and

innovative minimally invasive technology applied to sur-

gery: it consists in the use of an electrode that induces

hyperthermic necrosis of fibroids, sparing the healthy uter-

ine tissue surrounding, during laparoscopic procedure or,

very recently, by transcervical route, under ultrasound

guide.21,22 This technique is effective in treating UFs of

various sizes and number, even if the best results are

obtained on less bulky fibroids, it presents rapid recovery,

low postoperative pain and good improvement of QoL; the

long-term effects on pregnancy outcomes are still little

known.21

Medical Treatments Of UFs
Uterine fibroids derive from the proliferation and the

growth of smooth-muscle cells of the myometrium.2

In vitro studies hypothesize that myomas originate from a

single-mutated myometrial stem cell that acquires the capa-

city to proliferate, differentiate into smooth-muscle cells and

produce extracellular matrix.23,24 Different endocrine and

paracrine factors can be involved in myomas growth, with

ovarian steroids that play a central role: fibroid tissue pre-

sents both estrogen receptors (ER) α and progesterone recep-
tors (PR); estrogens promote the expression of PR, while

progesterone is the main factor that stimulates fibroid cell

hypertrophy and hyperplasia.25,26 Based on this evidence,

medical treatments of UFs generally aim to remove the

hormonal stimulation of myomas cells. Drugs commonly

used can improve symptoms related to UFs and reduce the

growth, but they are not able to eradicate the lesions. A

medical treatment could be considered in women who refuse

a surgical approach or as a first-line treatment in women near

to menopause. Nevertheless, the onset of adverse events

often limits the use of prolonged pharmacological therapies.

Considering that leiomyoma cells express more aroma-

tase than normal myometrium,27 aromatase inhibitors have

been tested in the UFs treatment. There is some evidence

that these drugs can reduce fibroid size and improve asso-

ciated symptoms.28,29 Nevertheless, a long-term treatment

can be limited by the adverse effects of prolonged hypoes-

trogenism and there is no strong evidence to recommend

aromatase inhibitors for UFs.30

Combined oral contraceptives are sometimes used to

control bleeding in patients with fibroids, even if no valid

data exist that support an efficacy on myomas growth and

volume.31 Levonorgestrel-releasing intrauterine systems

(LNG-IUS) demonstrated to markedly reduce menstrual

bleeding in women with symptomatic fibroids.32 The abil-

ity of LNG-IUS to down-regulate PR expression in the

uterus33 could decrease fibroid receptivity to ovarian hor-

mone stimulation. However, changes in uterine and fibroid

volumes are inconsistent during LNG-IUS therapy.32

In view of antiproliferative, anticancer, immunomodu-

lant and antioxidant properties, some substances such as

vitamin D, curcumin and green tea extract could exert a

favourable effect against the UFs growth. Moreover, var-

ious epidemiological studies reported a vitamin D defi-

ciency as a risk factor for the development of myomas.

Consequently, these alternative medicaments are under

investigation for their possible role in the prevention and

the treatment of UFs.34,35

Among the drugs registered for UFs treatments, gonado-

tropin-releasing hormone agonists (GnRHa) are the oldest

and best-known drugs approved to treat symptoms related to

leiomyomas. They act by suppressing ovarian steroids secre-

tion; thus, GnRHa have efficacy in reducing fibroid-related

bleeding and anemia, uterine and fibroid size.20

Unfortunately, after treatment discontinuation, fibroids

regrowth and recurrence of symptoms invariably reappear.36

Furthermore, the frequent hypoestrogenic adverse events

(hot flushes, insomnia, mood disorders, vaginal dryness)

and the risk of bone mineral density loss hinder long-term

therapy with GnRHa, so these drugs can be used safely for a

short time,37 for example as preoperative treatment, or with

hormonal add-back therapy to reduce adverse events. A 3-

month treatment with GnRHa before surgery showed in a

systematic review to significantly improve both preoperative

and postoperative hemoglobin levels, and to significantly

reduce operative time and hospital stay.38 The use of an

add-back therapy can mitigate adverse events related to

prolonged use of GnRHa: there is a modest evidence that

tibolone, raloxifene, estriol and ipriflavone can help in redu-

cing bone loss and that medroxyprogesterone acetate (MPA)

and tibolone may antagonize moderate vasomotor symp-

toms, even if some add-back therapies can limit the effect

of GnRHa in reducing uterine volume.39 Consequently, in

clinical practice, GnRHa is used for no more than 6 months.

A more recent therapy studied for symptomatic UFs is

that of selective progesterone receptor modulators

(SPRMs). Binding PR, the SPRM can exert both agonism

and antagonism, with a biological effect that depends on the

type of PR expressed and the affinity and strength of bond

of each modulator.40 Concerning uterine fibromatosis, in

laboratory studies SPRMs demonstrated to exert antiproli-

ferative, proapoptotic, and antifibrotic changes selectively
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on myoma cells, in addition to the reduction of pituitary

gonadotropin secretion that can lead to amenorrhea.41 To

date, ulipristal acetate (UPA) is the only SPRMs approved

as medical therapy of UFs in Europe and Canada. In pre-

marketing trials, UPA showed efficacy in reducing HMB,

fibroids size and in improving hemoglobin blood concen-

tration and QoL;42 bleeding control is achieved more

quickly than with GnRHa43 and tolerability with UPA can

be better than with GnRHa because the SPRM does not

exert a complete estrogen suppression.44 Initially, UPA has

been recommended for 3-month preoperative treatment in

women with HMB and UFs. Recent evidence supported the

long-term intermittent UPA treatment (repetitive cycles of 3

months, alternated with 2 menstrual periods), is able to

improve the effect on uterine size and to maintain a good

health profiles.45,46 In view of the widespread use of UPA,

some rare reports of serious liver injury, including liver

failure, recently emerged, thus the European Medicines

Agency (EMA) Pharmacovigilance Risk Assessment

Committee (PRAC) carried out a full evaluation about

UPA safety. The PRAC concluded that UPA may have

contributed to the development of some cases of serious

liver injury and recommended measures to minimize liver

injury risk (such as frequent liver tests during treatment),

restricting the indication for one course (up to 3 months) of

preoperative treatment for moderate-severe symptomatic

UFs and for prolonged intermittent use only in women

who are not eligible for surgical treatment.47 Other

SPRMs, such as vilaprisan, are now under evaluation in

Phases II and III studies, for the treatment of HMB asso-

ciated with UFs.48

Therefore, to date, there are no medical therapies avail-

able for the chronic treatment of symptomatic UFs that are

effective, safe and with good tolerability. Thus, clinical

research is investing heavily in this field. The novel gona-

dotropin-releasing hormone antagonists (GnRHant) are

promising drugs for prolonged treatment of different gyne-

cological conditions, including uterine fibromatosis.

Gonadotropin-Releasing Hormone

Antagonists
The oldest GnRHant, like cetrorelix or ganirelix, are peptide

molecules available only for injective use, usually used in

the assisted reproductive medicine protocol. There is some

evidence about their action in the treatment of UFs: cetror-

elix demonstrated to be efficacious and well tolerated as

preoperative treatment of fibroids;49 ganirelix treatment

showed to induce a significant reduction of fibroid size in

a median of 19 days.50 Compared to the agonists, the

GnRHant could be advantageous because they immediately

reduce the gonadotropin secretion, avoiding the initial sti-

mulatory phase of the agonists. However, the peptide

GnRHant have been associated with a significant risk of

histamine-related adverse events and hypersensitivity

reactions.51 Consequently, over the last 15–20 years, scien-

tific research has worked towards developing of new mole-

cules, available also for oral administration, with the aim of

improving dose flexibility and patient acceptance. Now,

different pre-clinical and clinical studies are in progress

testing several non-peptide GnRHant.52 For the treatment

of UFs, only 3 molecules have reached evaluation in Phase

II and III clinical trials: elagolix, relugolix or TAK-385 and

linzagolix or OBE-2109. Phase III study on relugolix for the

treatment of HMB dependent on UFs are still ongoing, such

as studies evaluating the efficacy of the drug for the treat-

ment of endometriosis-associated pain and prostate cancer.

In phase III trials, relugolix demonstrated a noninferiority

compared to leuprorelin in terms of improvement of HMB

after 6–12 weeks of treatment, with a more rapid onset of

effect. Recently, relugolix (Relumina®, Takeda Pharma,

Tokyo, Japan) received its first global approval in January

2019 for marketing in Japan as a treatment for symptomatic

uterine fibromatosis.53 OBE-2019 is now under evaluation

compared to placebo in Phase III trials in women with

HMB related to UFs,54,55 and in a Phase II trial for the

treatment of pain associated with endometriosis.56

Elagolix
Elagolix is the most studied GnRHant in human clinical trials.

Developed by AbbVie in collaboration with Neuroendocrine

Biosciences, elagolix is a potent orally active non-peptide

GnRHant. As chemical compound, it is an uracil derivative,

in particular, an uracil-phenyl-ethylamine bearing a butyric

acid. The specific chemical formula and the structure of ela-

golix are shown in Figure 1. In July 2018, the US FDA

approved elagolix tablets for the treatment of moderate to

severe pain associated with endometriosis, at the recom-

mended dose of 150 mg once daily for up 24 months, or, in

patients with coexisting dyspareunia, at the dose of 200 mg

twice daily for up 6 months.57 The approval was obtained

thanks to the positive results of the Phase II and especially

Phase III trials conducted worldwide in patients with endome-

triosis-associated pain.58,59 Further Phase III trials for the same

gynecological condition are currently ongoing evaluating this

GnRHant with or without low-dose hormone add-back
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therapy.57 Moreover, as to be expected, elagolix has generated

great interest as therapy for uterine leiomyomas and related

HMB, and in this context, the drug is still under evaluation

with encouraging results.

Pharmacokinetics And

Pharmacodynamics
Elagolix acts as a highly potent antagonist of the human

GnRH receptors. In pre-clinical study in castrated maca-

ques, the oral administration of elagolix suppressed LH

levels; at the oral doses of 30 mg/kg, the inhibitory effect

on LH secretion resulted more potent and rapid in compar-

ison to other non-peptide GnRH antagonists.60 The phar-

macodynamic data from the first Phase I study, conducted

in premenopausal healthy female subjects, showed that a

single 25 mg dose of elagolix is able to quickly reduce LH

and FSH concentrations; higher doses lead to a longer

gonadotropin suppression, even though, after a single

dose, baseline gonadotropin levels return to basal values

within 24 hrs.61 Mean estradiol concentration declines

with at least 50 mg single dose treatment and estradiol

levels remain partially suppressed after 24 h; 100 mg twice

daily showed a consistent significant suppression of estra-

diol levels compared with placebo. Daily 50–200 mg or

twice daily 100 mg of elagolix for 7 days during the mid-

follicular phase in most women prevents the estradiol

midcycle-peak. After the discontinuation, the effect of

elagolix is rapidly reversible independently of the daily

doses administered.61 Already from this Phase I study, it

appeared that the suppressive effect of elagolix on pitui-

tary-gonadal axis is dose dependent, and this is a remark-

able property of non-peptide GnRHant. These results were

confirmed by a second Phase I trial evaluating multiple-

ascending doses in healthy premenopausal women for 21

days.62 The study demonstrated a rapid, dose-dependent

suppression of gonadotropins and estradiol after elagolix

administration; the maximal estradiol suppression

occurred at doses of 200 mg twice daily or higher, and

progesterone remained at anovulatory concentrations over

the 21 days at doses of 100 mg twice daily or higher.62

Clinical pharmacokinetic studies showed that elagolix is

rapidly absorbed through the gastrointestinal tract following

oral administration, and it achieves the peak plasma con-

centrations in 30–60 mins. Plasma pharmacokinetic showed

a dose-dependent profile. Exposure is reduced by approxi-

mately 25% by food. Plasma half-life of elagolix across the

range of studied doses changed from about 2 to 6 hrs.

Repeated daily administrations result in minimal or no

significant accumulation of this drug.61,62 Elagolix under-

goes hepatic metabolism, mainly mediated by CYP3A4,

with a 90% of excretion in the feces, and it can induce a

weak inhibition of this enzyme.57,61 Less than 3% of the

orally administered dose is excreted unchanged in the urine.

Plasma exposure of elagolix metabolite is less than 3%, and

the metabolite effects are not clinically relevant.61 Renal

impairment has no effect on pharmacokinetic exposures of

elagolix and no dose adjustment is required in women with

renal disease. On the contrary, elagolix exposure is

increased by approximately 3 to 7-fold in presence of

moderate to severe hepatic impairment; therefore, attention

must be used in women with hepatic disease.63

Efficacy Studies For Uterine Fibroids
The clinical trials evaluating elagolix for the treatment of

symptomatic UFs assessed mainly the effect of the drug on

HMB and menstrual blood loss (MBL) in premenopausal

women, with safety concerns. In Tables 1 and 2 the main

information concerning the therapeutic clinical trials on

elagolix for UFs are reported. To date, two Phase II studies

have been completed and published data are available.64,65

The Phase IIa study reported by Archer et al is a dose-

ranging, placebo-controlled trial conducted in about 250

premenopausal women (18–49 years old) with UFs and

MBL >80 mL per cycle.64 They were randomized to 3-

month treatment with a total daily dose of elagolix alone

200–400 or 600 mg, or elagolix plus add-back therapy

(200 mg twice daily plus continuous low-dose estradiol

0.5 mg/norethindrone acetate (NETA) 0.1 mg or elagolix

300 mg twice daily plus estradiol 1 mg continuously and

cyclical progesterone 200 mg), or placebo. Elagolix

Figure 1 Chemical structure and molecular formula of elagolix.
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significantly improved mean percentage change in MBL

from baseline to month 3 compared to placebo, achieving

a dose-dependent reduction of 72–98% versus 8–41% with

placebo (p ≤ 0.01); mean percentage changes in add-back

groups were 80–85%, with a minor occurrence of adverse

events (AEs). The reduction in MBL was associated with

an increase in haemoglobin concentrations in all elagolix

groups at month 3.64 A second multicentre, randomized,

double-blind, placebo-controlled, Phase IIb study com-

pared elagolix alone or with add-back therapy (0.5 mg

estradiol/0.1 mg NETA, or 1 mg estradiol/0.5 mg NETA)

at the doses of 300 mg twice daily or 600 mg once daily,

versus placebo, for a 6-month treatment period.65 The

primary endpoint was the reduction of 50% or higher in

MBL from baseline to the final month of treatment, in

women with UFs and HMB (>80 mL). With a sample of

about 550 subjects, the trial confirmed that elagolix with or

without add-back therapy is able to significantly decrease

MBL: the mean percent change in MBL from baseline to

final visit ranged from 71% to 93% in the 300 mg twice

daily groups compared to 24% with placebo, and from

69% to 88% in the 600 mg once daily groups compared

to 25% with placebo. As second outcomes, a significantly

higher percentage of women in the elagolix groups

attained amenorrhea or suppression of bleeding and

improved haemoglobin concentrations compared with pla-

cebo; all elagolix groups showed a decrease in total uterine

and leiomyoma volume from baseline to the final visit

compared to placebo.65 There are no data in this trial

about fibroid size after the stop of the treatment, and

very few data are available about the recurrence of symp-

toms. The Phase IIa study of Archer et al reported a

variable increase of fibroids volume at the third month of

follow-up, after stopping active treatment.64 Two rando-

mized, double-blind, placebo-controlled, Phase III studies

were designed to assess the efficacy of a 6-month treat-

ment with elagolix 300 mg twice daily, with or without

add-back 1 mg estradiol/0.5 mg NETA daily, for the treat-

ment of HMB associated with UFs (ELARIS UF-I and

ELARIS UF-II).66,67 Premenopausal women aged 18 to 51

years with MBL >80 mL per cycle were recruited in

multiple sites of United States and Canada. Preliminary

results on these Phase III clinical trials were recently

presented in abstract form and by official announcement

by the sponsor. Elagolix treatment, in combination with

low-dose add-back therapy, showed to significantly reduce

HMB associated with UFs compared to placebo, with the

68.5% of women that achieved a 50% or higher reduction

in MBL from baseline to final month in ELARIS UF-1 and

the 76.2% of women in ELARIS UF-2.68,69 To evaluate

the long-term efficacy and safety of elagolix treatment, the

experimental program planned an extension study conse-

quent to the two pivotal trials, the ELARIS UF-EXTEND,

that has been completed in march 2019. In ELARIS UF-

EXTEND, patients from the active treatment groups in

ELARIS UF-I or -II received an additional 6 months of

the same treatment, while patients who had initially

received placebo were randomized to either elagolix

alone or elagolix plus add-back therapy.70 Preview results

of the extension study are consistent with that observed in

the pivotal studies, confirming the efficacy of elagolix on

the control of HMB, and no new safety signals were

identified during the additional 6 months of treatment.71

Two further Phase III clinical trial are currently ongoing

Table 2 Endpoints And Safety Assessment Of Phase II And III Clinical Trials On Elagolix For The Treatment Of Heavy Menstrual

Bleeding-Associated With Uterine Fibroids

Primary endpoint ● percentage of women with reduction in MBL to <80 mL and ≥50% from baseline

Secondary endpoint ● percentage of women with amenorrhea and suppression of bleeding

● mean change from baseline in the number of bleeding and heavy bleeding days

● percentage of women who had a 1 g/dL or greater increase in hemoglobin concentration

● mean change from baseline in hemoglobin concentration

● mean change from baseline in fibroids and uterine volume

● mean change from baseline in Uterine Fibroid Symptom and Health Related Quality of Life Questionnaire score

Safety assessment ● adverse events monitoring

● vital signs, electrocardiogram and physical examination

● clinical laboratory tests (hematology, chemistry, urinalysis, lipid panel)

● bone mineral density assessment (dual-energy X-ray absorptiometry scans)

● endometrial assessment (tissue biopsy and transvaginal ultrasound)

Abbreviation: MBL, menstrual blood loss.
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and are recruiting with the aim of evaluating the efficacy

and safety of a long-term treatment (12 months) with

elagolix and low-dose hormone add-back therapy com-

pared to placebo,72 and a 6 months treatment with elagolix

alone compared to placebo.73 If the definitive results on

safety and efficacy of Phase III trials are confirmed as

positive, it is supposed that they will sustain the regulatory

submission of elagolix for the treatment of sympto-

matic UFs.

Safety And Tolerability
Concerning elagolix safety, more data are available from

pre-marketing studies conducted in women with endome-

triosis. In clinical trials for the treatment of both endome-

triosis-associated pain and HMB related to UFs, elagolix

administration was generally considered well tolerated,

with most AEs being of mild to moderate severity.57,58

To assess safety, treatment-emergent AEs and serious AEs

were monitored and recorded, and women participating in

the clinical trials underwent vital signs, ECG and clinical

laboratory parameter assessments. In endometriosis trials,

where elagolix was tested without any add-back therapy,

AEs were reported by 79–85% of women in the pivotal

Phase III trials with a dose-related trend, versus 72–74%

of placebo group, and in approximately 90% of women

over the course of 12 months in the extension studies.59,74

The most common AEs, appearing in >5% of women with

incidence higher than placebo, were hot flushes and night

sweats, headache, nausea, insomnia, mood swings, depres-

sive symptoms and anxiety and arthralgia. Serious AEs

most reported were abdominal pain, appendicitis and back

pain. Suicidal ideation was reported in 0.2% of patients,

compared to none in placebo group.59,74 Safety results

from Phase II trials evaluating elagolix for UFs treatment

are substantially consistent with those seen in women with

endometriosis. Treatment-emergent AEs were reported in

70–87% of women from the elagolix alone groups, com-

pared to 56–70% from the placebo groups; in the groups

receiving elagolix in combination with add-back therapies,

overall rates of AEs were numerically lower, ranging from

55% to 74%.64,65 Among serious AEs, one reported in the

Phase IIa study (fibroid necrosis and acute uterine haemor-

rhage resulting in hysterectomy) was considered possibly

related to treatment.64 The most common AEs, according

to endometriosis studies, were hot flushes, headache and

nausea, even if the concomitant use of add-back therapy

significantly reduced hot flushes appearance.64,65 All ela-

golix treatment groups, except the 300 mg twice daily with

1 mg estradiol/0.5 mg NETA, had significant differences

compared with placebo in serum lipid outcomes, affecting

mainly the high-density lipoprotein cholesterol. However,

all the serum lipid parameter returned to baseline in the

post-treatment follow-up period.64,65 There were no other

meaningful changes in laboratory parameters, except the

increases in haemoglobin concentrations in elagolix

groups.64 Occasional increases of aspartate or alanine

aminotransferase were reported, and they spontaneously

resolved also for the women who remained on treatment.65

During elagolix clinical trials, some pregnancies were

reported, anyway the limited human data are insufficient

to determine whether there is a risk for major congenital

defects or miscarriage due to the treatment.58 Considering

the hypoestrogenic effect caused by elagolix treatment, the

bone health was considered with great attention during

trials. A significant reduction in bone mineral density

(BMD) from baseline to 6 months was shown in endome-

triosis studies compared with placebo: lumbar spine,

femoral neck or total hip BMD decreases >8% were

observed in 1–2% of elagolix 150 mg once daily and in

6–7% of elagolix 200 mg twice daily treatment groups.59

After 12 months of treatment in the endometriosis exten-

sion studies, the BMD decrease was significantly greater

than that observed after 6 months in active treatment

groups (mean percent change from baseline in lumbar

spine −0.63/−1.1% for the 150 mg once-daily groups and

−3.6/−3.9% for the 200 mg twice-daily groups).74 Even if

there are not comparative studies with leuprolide acetate,

the effect on BMD reported with elagolix at each dose is

lower than that reported with the GnRHa (6.3% mean

decrease in lumbar spine BMD after 12 months of leupro-

lide acetate alone).75 After elagolix treatment discontinua-

tion, the dual-energy X-ray absorptiometry scans

performed at the term of follow-up period (after 6 months)

showed a return toward baseline of BMD values.74 The

only comparative study of elagolix available, assessed the

drug versus subcutaneous depot medroxyprogesterone

acetate (DMPA) for the treatment of endometriosis, for

24 weeks treatment period: the study showed that both

treatments with elagolix administered at 150 mg once

daily or 75 mg twice daily, and that with DMPA were

associated with a similar reduction from baseline of

BMD; thus, at these doses and for 24 weeks, the impact

of elagolix on bone health was considered minimal by the

authors.76 In the Phase IIb study for the treatment of heavy

bleeding related to UFs, safety results on bone health

showed that a significant decrease in BMD compared
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with placebo (mean percent change from baseline to

month 6 measured at the lumbar spine, total hip, and

femoral neck) was observed in both cohorts of women in

the elagolix groups without or with 0.5 mg estradiol/0.1

mg NETA, whereas women treated with elagolix and 1 mg

estradiol/0.5 mg NETA did not show significant changes in

BMD compared with placebo.65 The analysis of bone

biomarkers (C-terminal collagen telopeptide and procolla-

gen type 1 N-terminal propeptide) performed in this study

highlighted a significant increase in the groups with ela-

golix alone from baseline to month 6 in bone resorption

and formation biomarker concentrations compared with

placebo, whereas elagolix plus add-back therapy did not

show significant changes. Furthermore, bone biomarker

concentrations returned to baseline values at month 6 of

post-treatment follow-up.65 Therefore, the addition of

appropriate dose of add-back therapy at elagolix treatment

seems to be able to prevent bone loss and in improving

safety during long-term treatment. Data from the extension

study for fibroids could give more information on safety

and tolerability.

Patient Acceptability
In the published Phase II studies that evaluated elagolix

treatment in women with HMB associated with UFs, as

second efficacy outcomes the Uterine Fibroid Symptom

and Health Related Quality of Life Questionnaire

(UFSQOL) was used to assess disease-specific quality of

life symptom severity scores during treatment period,

compared with baseline results.77 In both studies, all ela-

golix groups showed significant improvement from base-

line to the final visit in UFSQOL compared with

placebo.64,65 The improvement in symptoms and quality

of life likely related to the bleeding pattern achieved dur-

ing active treatment. The occurrence of AEs may have

limited patient acceptability. Nevertheless, the Phase IIa

trials revealed 9% rate of discontinuation due to AEs

(mainly hot flushes and headache) versus 8% in placebo

group, while the Phase IIb study reported a percentage of

women who discontinued the treatment for hot flushes

between 0% and 4%, and no discontinuation for this

reason in elagolix with 1 mg estradiol/0.5 mg NETA.

Conclusion
Uterine fibromatosis constitutes a serious and widespread

health problem for women of reproductive age, as well as

those approaching menopause. To date, there are no effi-

cient and structured preventive approaches to reduce the

development of leiomyomas, their growth and the related

symptoms.35 Surgery has still a very prominent role in the

treatment of symptomatic fibroids, but especially in view

of the increase in average age at the first pregnancy and

the desire of fertility-sparing management, more nonsurgi-

cal options are necessary. In women who refuse surgery,

the problem of the chronic drug use and the appearance of

side effects arise. Therefore, the need of an efficient, safe,

cheap and acceptable medical treatment for UFs is deeply

required. The SPRMs obtained a great success and UPA

were introduced initially for brief pre-operatory treatment

and subsequently as more prolonged therapy, thanks to its

effect on bleeding pattern and the slight action on fibroid

volume.45 Nevertheless, UPA received approval in Europe

and Canada only, and recent advisory in terms of hepatic

safety brought back a limitation of use. The GnRHa,

despite their great action on UFs, are recommended for

restricted treatment period, because of the hypoestrogenic

side effects.12 The GnRHant could represent a new alter-

native for the management of this gynaecological condi-

tion. The main important characteristic of the GnRHant is

the quick and dose-dependent inhibition of gonadal axis,

that can lead to a reduction of AEs occurrence and sever-

ity, and to a better tolerability in comparison with the

GnRHa, for the ability of the antagonists to not totally

suppress estradiol levels. The studies on elagolix showed

an acceptable safety and tolerability profile. The AEs

reported with its use were usually mild or moderate in

intensity and were consistent with the drug’s mechanism

of action. Furthermore, the pharmacokinetic and pharma-

codynamic characteristics of elagolix permit a rapid rever-

sibility of action after treatment discontinuation.57 This

property is useful for women of reproductive age who

may plan pregnancy, but also has the drawback of the

symptom recurrence with the resumption of menses.

Thanks to the combination of elagolix with an adequate

low dose of add-back hormone therapy, there is the possi-

bility of carrying out an effective treatment, free of severe

hypoestrogenic effect and safe for bone health, which

could represent a great achievement in gynecology.

Optimal results seem to be obtained using the dose of

300 mg twice daily with add-back 1 mg estradiol/0.5 mg

NETA.65 The complete results of the Phase III clinical

trials on elagolix for UFs are awaited to confirm these

expectations and the elagolix safety for long-term therapy.

Moreover, comparative studies with GnRHa or other com-

mon treatment used for symptomatic UFs would be useful

to test the benefit/risk ratio superiority of elagolix, which
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so far has been supposed based on its manageability, good

bioavailability, rapid onset of action and reversibility, and

minor AEs profile.
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