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ABSTRACT 

Symptomatic uterine fibroids (UFs) are among the most common benign gynaecological 

conditions, significantly impacting women's quality of life. Current guidelines favour a 

stepwise management strategy beginning with appropriately tailored medical therapy. More 

than five years after their introduction in Europe, oral GnRH antagonists with or without add-
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back therapy (ABT) have accumulated substantial real-world clinical experience, enabling 

to identify their use in different clinical situations.   

In the short/medium term, GnRH antagonists ± ABT effectively control moderate-to-severe 

UF symptoms and can be used in synergy with surgery, while overcoming the flare-up effect 

and route-of-administration limitations associated with GnRH agonists.  

In the long term, these combinations represent optimal solutions for various patient 

categories, maintaining a stable estrogenic threshold within the so-called therapeutic 

window. This approach controls estrogen-dependent conditions – including concomitant 

adenomyosis or endometriosis – while preserving bone health through adequate ABT, thus 

balancing efficacy and safety. Importantly, this treatment also improves women's overall 

quality of life. In conclusion, GnRH antagonists ± ABT represent a versatile, personalized 

therapeutic option for women with symptomatic UFs across short, medium, and long-term 

clinical needs, supported by a well-established safety profile and a growing body of clinical 

evidence. 

Key words 
Uterine fibroids; medical therapy; drug combination; GnRH antagonists; relugolix; linzagolix. 

 

INTRODUCTION 
Symptomatic uterine fibroids (UFs) are among the most common benign gynaecological 

conditions [1, 2] and their transformation is exceedingly rare [3]. When UFs become 

symptomatic because of their number, size, or location, active treatment is advocated. 

Current recommendations favour a stepwise strategy, starting with appropriately tailored 

medical therapy and, when needed, proceeding to targeted fibroid removal to control 

symptoms while preserving uterine function where possible [4-7]. 

Five years have passed since the introduction, in Europe, of a new therapeutic category for 

the treatment of symptomatic UFs, namely GnRH antagonists with or without pre-combined 

add back therapy (ABT), administered orally [8]. 

Currently in Italy, there are two different oral formulations of GnRH antagonists available for 

the treatment of symptomatic UF: 
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• Relugolix 40 mg in fixed combination with add back therapy (1 mg of E2 + 0.5 of 

NETA) [9]; 

• Linzagolix in 100 mg and 200 mg dosages without fixed combination of add back 

therapy, but to be added where necessary and mandatory when using the 200 mg 

dosage for more than 6 months [10]. 

The rationale for their use relies on the blockade of the hypothalamic-pituitary-ovarian axis 

by the GnRH antagonist, which depending on the dosage can be total (relugolix 40 mg and 

linzagolix 200 mg) or partial (linzagolix 100 mg), with a peripheral reduction in the 

endogenous production of estrogens and progesterone by the ovary, resulting in the 

cessation of hormonal stimulation on the fibromatous neoformations [11]. The advantage 

compared to agonists is represented by the oral route of administration, the absence of flare-

up, the rapidity of the onset of drug efficacy (hours for antagonists, days for agonists) and 

rapid cessation of the effect upon treatment discontinuation [12]. 

On the other hand, a potential limitation of GnRH antagonists lies in the intensity of central 

suppression they induce and the consequent degree of hypoestrogenism. This effect needs 

to be carefully titrated and monitored in accordance with the “estrogen threshold” theory [13, 

14]. It is necessary, in fact, in women of childbearing age, to maintain an estrogen level at 

least equal to that of their early follicular phase (30-50 pg/ml) to avoid the damage that 

prolonged hypoestrogenism can cause, especially to allow maintenance of a proper bone 

metabolism balance and avoid loss of bone mineralization, which exposes to serious risk of 

fractures. 

In Italy, the role of medical therapy as first-line treatment for symptomatic myomas has been 

well established for years [15]; in particular, there has been a shift from a lesion-oriented 

vision to a patient-oriented vision [12, 16]. 

Drawing on the growing body of literature on this topic – in particular, publications focused 

on the clinical use of GnRH antagonists with or without ABT (± ABT) in Europe following 
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their approval for the management of symptomatic UFs, and supported by their extensive 

personal clinical experience – the authors aim to describe the patient settings and clinical 

situations in which these drugs demonstrate a genuine advantage, as well as their possible 

future fields of application. 

The objective of this expert opinion is to share with Italian gynaecologists the clinical 

experience gained over recent years, in order to outline some optimal strategies for the use 

of GnRH antagonists ± ABT in the treatment of moderate-to-severe symptoms of UFs. 

 

CLINICAL UTILIZATION OF GNRH ANTAGONISTS (± ABT) IN THE SHORT TERM 

(APPROXIMATELY 3 MONTHS)   

Early experiences focused on shorter-term use, building upon the already established 

practice of using GnRH agonists as bridging medical therapy in preparation for subsequent 

surgical intervention. 

The advantages of short-term use are diverse and multifaceted. Patients with UFs 

scheduled for surgery frequently present with iron‑deficiency anaemia resulting from heavy 

menometrorrhagia, which is one of the hallmark symptoms of fibroids with predominant 

submucosal involvement. Cycles of GnRH antagonists ± ABT, given their rapid action in 

resolving menometrorrhagic phenomena by inducing amenorrhoea in patients [17, 18], can 

improve the preoperative clinical status of patients, thus facilitate postoperative recovery 

and reduce morbidity [19]. It is important to note that preoperative anaemia is an 

independent risk factor for increased 30-day mortality (odds ratio 2.40, 95%CI 1.06-5.44) 

and morbidity (odds ratio 1.80, 95%CI 1.45-2.24) in gynaecological surgery [20, 21], as well 

as intraoperative and postoperative complications in fibroid removal procedures (odds ratio 

5.3, 95%CI 4.3-6.4) [22]. 

Results from the registration RCTs of the two GnRH antagonists ± ABT demonstrate that 

after only 3 cycles, initially anaemic patients show an increase of at least 1 g/dL in 
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haemoglobin levels [23], with a significant increase exceeding 2 g/dL after 6 treatment cycles 

[18]. 

According to a survey conducted by a national consumer association on surgical waiting 

lists in Italy, just over half of patients were admitted within the expected timeframe, with 

marked variability between regions [24]. Thus, treatment with GnRH antagonists ± ABT for 

even just a few months before surgery can be proved advantageous in managing moderate 

to severe symptoms in patients with UFs, in some cases allowing the conversion of a 

deferrable procedure (i.e., non-urgent but not indefinitely postponable) into one that can be 

safely scheduled. Based on the authors' experience, preoperative treatment of UFs with 

GnRH antagonists in fixed combination with ABT [19], after only three months of use, 

significantly (p < 0.001) increased mean haemoglobin levels in the observed patients from 

9.3 ± 1.1 to 11.6 ± 1.7 g/dL, representing a 25% increase. In 19 of 31 women (61.3%), 

haemoglobin levels increased by ≥2 g/dL. Moreover, in 26% of patients, the improvement in 

haemoglobin levels together with the reduction in myoma volume and related symptoms 

prompted a shared decision between surgeon and patient to temporarily defer surgery and 

extend medical therapy for a further three months before reassessment. Finally, 

preoperative therapy enabled the use of a less invasive surgical approach than previously 

planned, with intraoperative complications occurring in only 13% of cases [19]. 

In cases of very large uterine fibroids, when it is necessary to reach a significant volume 

reduction, the use of GnRH antagonists alone at highest dosage (i.e. 200 mg) allows a 

significant volumetric reduction and resolution of heavy menstrual bleeding [25]. 

 

CLINICAL UTILIZATION OF GNRH ANTAGONISTS (± ABT) IN THE MID-TERM 

(APPROXIMATELY UP TO 6 MONTHS)   

Nowadays, conservative non-extirpative interventions for UFs are also available, including 

minimally invasive procedures such as ablative techniques (radiofrequency and/or 
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microwave ablation, laser vaporization) and uterine artery embolization (UAE) [7, 26, 27]. 

These minimally invasive radiological techniques can benefit from a synergy with GnRH 

antagonists ± ABT for an intermediate period (approximately 6 months). 

Experiences regarding the synergistic use of GnRH antagonists ± ABT with these 

techniques are currently sporadic; nevertheless, we consider it worthwhile to report a case 

of an 80 mm uterine fibroid causing bleeding and anaemia, for which, based on clinical 

history and previous surgical interventions, a conservative approach was adopted. This 

consisted of UAE with reduction of fibroid volume, followed by therapy with relugolix in fixed 

combination, which improved symptomatology and further contributed to reducing the size 

and vascularization of the fibroid itself, and finally, after six months, allowed mini-

resectoscopic myomectomy under local anaesthesia [28]. These encouraging personal 

experiences will need to be confirmed by larger prospective studies. 

A particularly sensitive topic concerns the possible interference of UFs with fertility issues, 

for example due to distortion of the uterine cavity, myometrial/endometrial vascular 

compromise, so-called increased “peristalsis”, or sometimes due to defective endometrial 

receptivity [29]. The prevalence of myomas in infertile patients is 5-10%, but when other 

causes of infertility are excluded, fibroids are found as the sole possible aetiology in only 1-

2% of patients [30, 31]. When infertility is attributable to UF (type 3-5 intramural fibroids > 3 

cm) in patients desiring to procreate using assisted reproductive techniques, a currently 

proposed algorithm [25, 29] includes medium-term therapy with GnRH antagonists ± ABT 

together with Controlled Ovarian Stimulation (COS) and Freezing, followed by the 

subsequent phase: in case of good response, it is possible to proceed directly to embryo 

transfer, while in case of insufficient response, surgical approach may still follow [25]. 

Finally, preliminary experiences from some of the authors report benefits of continuing 

combined GnRH antagonist therapy after myomectomy in the presence of other minor 

fibroids, both to prevent recurrence of HMB (Heavy Menstrual Bleeding) and/or other 
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symptomatology and to preserve future fertility, although these are preliminary results 

requiring further studies for validation [32]. 

 

CLINICAL UTILIZATION OF GNRH ANTAGONISTS (± ABT) IN THE LONG-TERM 

(FROM 6 MONTHS ON)   

Despite being a benign pathology, the symptomatology of UFs can have a strong impact on 

women's lives and women’s needs, problem and expectations [16]. UFs still today are often 

treated with demolitive surgery and drugs with low efficacy such as oral contraceptives 

(OCs) as testified by a very recent Italian survey [1]. Combined Oral Contraceptives (COCs) 

are often used in the treatment of UFs, but most of them can provide estrogen levels above 

the “ideal” estrogenic threshold which explains their partial long-term efficacy [11]. In the 

case of the fixed combination with relugolix + ABT, effective contraception is assured to 

patients after the first treatment cycle [33], while also ensuring an estrogenic balance suited 

to the concept of “therapeutic window” that needs to be established and maintained over 

time in this estrogen-dependent pathologies. This concept is confirmed by the fact that the 

venous thromboembolism risk of relugolix-CT is lower than that of traditional COCs [34]. 

For long-term management of moderate to severe UFs symptomatology, the most indicated 

use is that of GnRH antagonists ± ABT as described in the registration RCTs. 

In particular, the following categories can be identified: 

• The perimenopausal patient (> 45 years) who in the past was often treated with 

surgical removal of the uterus in cases of severe menometrorrhagia symptoms, can 

now be accompanied to menopause with long-term medical therapy [26, 35]. 

• In perimenopause, menometrorrhagic phenomena are frequently found for multiple 

causes, such as ovulatory dysfunction, endometrial changes, possible coagulopathy, 

concomitant therapies or even possible structural conditions such as polyps, 

adenomyosis, leiomyoma, neoplasia/hyperplasia [35].  
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Once the primary underlying cause of abnormal uterine bleeding (AUB) is clarified, 

treatments aim to restore a regular bleeding pattern or achieve amenorrhoea. While in many 

cases treatment with progestins alone, either orally or with levonorgestrel-medicated IUDs 

(IntraUterine Devices), or even with COCs is applicable, in the case of menometrorrhagia 

caused by UFs, the resulting AUB/HMB has its own specific causes such as alterations in 

myometrial contractility, factors of altered paracrine signalling (growth factors, 

prostaglandins, endothelin, angiogenic factors) and haemostasis (alteration in the 

expression of coagulation factors and impairment of platelet action) in the endometrium. All 

of them are complex phenomena, sometimes still poorly understood, requiring a specific 

approach [35]. An extensive review argues, for example, that the use of progestins to 

manage fibroids (and fibroid-related HMB) is “like constantly adding gasoline to the fire” 

since progesterone is heavily involved in the pathogenesis [36]. 

GnRH antagonists (mandatory with ABT in case of long-term treatment) have demonstrated 

very effective reduction of moderate to severe heavy uterine bleeding in women with UFs, 

starting from the first cycle of use with response rates up to 60%, rising to levels of 80-90% 

with prolonged use, and amenorrhoea rates of 70-90% [18, 23, 37-39], as underlined by 

current indications. 

But for how long can these patients be treated? The RCT trials of the new oral antagonists 

± ABT were designed with follow-up of up to two years of treatment to ensure, in addition to 

efficacy on symptoms, safety for patients with long-term use. According to European 

regulatory bodies, if a drug is intended to be administered for a prolonged period, clinical 

studies must include extended exposure to the drug to evaluate its safety and efficacy over 

time, in line with ICH (International Council for Harmonisation) guidelines, and for this reason 

the clinical development studies of the new GnRH antagonists ± ABT have ensured 

extended follow-up [37, 38] up to two years, thus indicating that the optimal balance 

achieved can be used long-term. 
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Even Note 51, which governs the reimbursability of these drugs in Italy, indicates that 

additional cycles beyond two years for relugolix and one year for linzagolix can be evaluated 

at the clinician’s discretion (AIFA Note 51). In summary, “long duration” is not a term rigidly 

defined as a fixed number of months or years but is related to the consistency of the clinical 

evidence produced and the specific therapeutic indication. 

Real-world experiences of the long-term use up to 12 months are showing effectiveness and 

tolerability for managing symptomatic uterine fibroids [40]. 

The patient who cannot or does not want to undergo surgery, in whom continuous medical 

therapy is the primary option to allow adequate management of symptomatology and restore 

quality of life [41], treating the patient and not “just” the fibroid [16]. 

Patients with other concomitant benign uterine pathologies, such as adenomyosis and/or 

endometriosis-estrogen-dependent conditions that individually have a high prevalence in 

the female population of reproductive age: adenomyosis is estimated at approximately 12% 

[42, 43], while endometriosis is estimated at 10% [44]. On the other hand, we know that 70 

out of 100 women will receive a diagnosis of UFs by the age of 50 [45]. Gynaecological 

clinical practice demonstrates that these benign pathologies very frequently coexist. 

Epidemiological data confirm this: in a cohort of more than 1,000 patients with adenomyosis 

and other concomitant uterine pathologies, fibroids represent the most frequent concomitant 

condition (43%) [46]. Moreover, it is well known that there are high percentages of 

coexistence of adenomyosis and endometriosis, about 42% [47]. 

Both uterine fibroids and adenomyosis and endometriosis share as a common pathogenetic 

substrate, albeit with very different aetiologies, they are all estrogen driven pathologies; 

therefore, their growth is stimulated by estrogens, and re-establishing a stable and fixed 

estrogenic threshold can resolve the major symptomatology reported by patients [43, 48, 

49]. 
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A recent subanalysis of the relugolix combination therapy registration RCTs focused on 

evaluating the results of this treatment in the subgroup of patients (18.2%; 111 patients) who 

had a baseline diagnosis of adenomyosis, in addition to UFs and HMB. In this subgroup, as 

many as 83.8% in the group treated with relugolix combination therapy responded to 

treatment, with amenorrhoea rates of 65%, demonstrating that efficacy results in women 

with adenomyosis and UFs were comparable to the group with fibroids alone [50]. Moreover, 

benefits on dysmenorrhoea, chronic pelvic pain and menstrual bleeding have been recently 

reported in patients with adenomyosis and concomitant UFs [51]. Clinical experiences of 

using GnRH antagonists alone in patients with adenomyosis are also beginning to grow and 

appear encouraging [37, 52-54]; however, one must always consider balancing the profound 

hypoestrogenism that GnRH antagonists alone would entail in such patients and which 

would make long-term treatment impossible without ABT. 

Could the patient who has already undergone surgery, in those cases where residual fibroids 

remain or significant menometrorrhagic symptomatology reappears, or to avoid recurrences, 

be a candidate for long-term treatment? The appearance of new fibroids (or recurrence) 

after non-radical surgical intervention is in fact described in a variable percentage ranging 

from 16% up to 60% [15, 55], since simple enucleation of the fibroid does not eliminate the 

underlying hormonal imbalance that can over time lead to new myomatous neoformations. 

Patients undergoing radiofrequency myolysis for G3-G4 symptomatic uterine fibroids, may 

also benefit from extending medical treatment the first months following the procedure as it 

maintains symptomatic control while the full ablative effect of the treatment establishes. 

These promising opportunities will need to be confirmed by prospective studies. At present, 

the new oral GnRH antagonists have a role in therapy and not in secondary prevention, 

although a retrospective Italian study observed a limited sample of patients in whom, even 

in the postoperative period [32], due to the presence of a fibromatous uterus and/or 

additional myomas, medical therapy was administered to prevent bleeding recurrence, with 
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a partial response after 3 cycles (30%) and total response (100%) after 6 cycles. However, 

experience on the value of treatment with GnRH antagonists ± ABT in patients who have 

already undergone surgery is very limited, and further studies in larger prospective studies 

are absolutely necessary to evaluate the real efficacy and be able to recommend its use for 

possible long-term use after fibroid surgery. 

 
DISCUSSION 

This new category of drugs, namely GnRH antagonists ± ABT, more than 5 years after their 

first authorization, has already gathered a considerable amount of clinical use experience, 

which makes it possible to outline several optimal clinical lines of use. 

In the management of symptomatic UFs, the approach of starting with medical therapy is 

already confirmed as valid. Fortunately, in recent years, new drugs, such as GnRH 

antagonists ± ABT, have become available to gynaecologists for the treatment of 

symptomatic UFs, which are estrogen-dependent conditions. 

Therefore, in the short/medium term, medical treatment with GnRH antagonists ± ABT has 

been demonstrated to be relevant, also evaluating it in synergy/alongside surgery, as 

already known for agonists. But these new combinations have overcome the disadvantages 

related to the agonists’ mode of administration and the flare-up effect. 

It is in the long term, however, that these combinations represent the optimal solutions for 

various categories of patients, according to the estrogenic threshold to be maintained in a 

stable and consistent manner in women affected by estrogen-dependent diseases [13]. This 

treatment also improves women’s quality of life, as well as in cases of concomitant benign 

uterine pathologies, such as adenomyosis or endometriosis, which are also estrogen-

dependent conditions. 

An important consideration, particularly in long-term treatment, is the appropriate balance 

between efficacy and safety. With regards to bone health, even a short-term total blockade 
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(3 months) of the hypothalamic-pituitary-ovarian system leads to hypoestrogenism with a 

subsequent reduction in bone mineralization, which can be challenging to reverse [17, 18]. 

Balance can be maintained by combining an adequate ABT with the antagonist, within the 

so-called therapeutic window: bone is in fact an organ sensitive to extremely low estrogenic 

dosages (20 pg/ml), while fibromatous cells, as well as endometriotic cells, respond to much 

higher estrogenic dosages (50-60 pg/ml) [13].  

 

CONCLUSIONS 

The extensive clinical experience gained over the years in the pharmacological treatment of 

symptomatic UFs with GnRH antagonists ± ABT allows us to place high confidence in this 

class of drugs for a personalized therapy of women affected by this widely prevalent 

condition. These drugs can be used in the short, medium, and long term. Where the clinical 

need is a rapid volume reduction, the use of the antagonist alone may be indicated, while in 

the medium and long term, the combination with ABT is indispensable. Nowadays, with the 

advantages of these pharmacological options available, the use of agonists should be 

considered outdated. In the coming years, as suggested by our published preliminary 

experiences, additional clinical applications may emerge, including use as a bridging option 

while awaiting the results of minimally invasive procedures (such as uterine fibroid 

radiofrequency ablation) and the potential prevention of fibroid recurrence.  

 

COMPLIANCE WITH ETHICAL STANDARDS 
Authors’ contribution 

All authors contributed equally to conceptualization, project administration, supervision, 
writing – original draft, writing – review & editing.  

Funding 
None. 

Study registration 
N/A. 



Man
us

cri
pt 

ac
ce

pte
d f

or 
pu

bli
ca

tio
n

 

 13 

Disclosure of interests 

K.L.A. is advisory board for Gedeon Richter and Bayer consultant for Theramex. S.A. has 

served as speaker/consultant for Gedeon Richter, Theramex, AGPharma, Italfarmaco, 

Exeltis, Organon. A.D.S.S. serves as a consultant and on an advisory board (compensated) 

for Theramex, Gedeon Richter, Bayer, Medtronic and Storz. A.M. serves as a consultant for 

Gedeon Richter and for Theramex. L.M. serves as a consultant for Gedeon Richter and 

Theramex. M.V. serves as a consultant and on an advisory board (compensated) for 

Theramex, Gedeon Richter, Bayer, Exeltis. L.N. declares no conflict of interests. 

Ethical approval 
N/A. 

Informed consent 
N/A. 

Data sharing 
N/A. 
 

REFERENCES 

1. Petraglia F, Angioni S, Di Spiezio Sardo A, Vignali M. Awareness, burden and 
treatment of uterine fibroids: a web-based Italian survey. Gynecol Endocrinol. 
2025;41(1):2477499. doi: 10.1080/09513590.2025.2477499. 

2. Giuliani E, As-Sanie S, Marsh EE. Epidemiology and management of uterine 
fibroids. Int J Gynaecol Obstet. 2020;149(1):3-9. doi: 10.1002/IJGO.13102. 

3. Nappi L, Mele G, Angioni S, Di Spiezio Sardo A, Cicinelli E, Greco P. Uterine 
leiomyosarcoma: report of three cases and review of the literature. Eur J Gynaecol 
Oncol. 2014;35(3):328-31. doi: 10.12892/ejgo24402014. 

4. Chen I, Kives S, Randle E, Rattray D, Sanders A, Vilos G. Guideline No. 461: The 
Management of Uterine Fibroids. J Obstet Gynaecol Can. 2025;47(8):102970. doi: 
10.1016/J.JOGC.2025.102970. 

5. Diaz I, Lumsden MA, Zeppernick M. Medical treatment of fibroids: FIGO best 
practice guidance. Int J Gynaecol Obstet. 2025;171(2):507-12. doi: 
10.1002/IJGO.70497. 

6. Management of Symptomatic Uterine Leiomyomas: ACOG Practice Bulletin, 
Number 228. Obstetrics and gynecology. 2021;137(6):E100-15. doi: 
10.1097/AOG.0000000000004401. 

7. Andersson Karin Louise. Uterine Fibroids: from Molecular Pathogenesis to 
Contemporary Management. In: Glob Libr Women’s Med (GLOWM). doi: 
10.3843/GLOWM.418583 

8. European Medicines Agency. RYEQO Authorisation details. Available at: 
https://www.ema.europa.eu/en/medicines/human/EPAR/ryeqo.  

9. European Medicines Agency. RYEQO Summary of Product Characteristics. 
Available at: https://www.ema.europa.eu/en/documents/product-information/ryeqo-
epar-product-information_en.pdf.  



Man
us

cri
pt 

ac
ce

pte
d f

or 
pu

bli
ca

tio
n

 

 14 

10. European Medicines Agency. YSELTY Summary of Product Characteristics. 
Available at: https://www.ema.europa.eu/en/documents/product-information/yselty-
epar-product-information_en.pdf.  

11. Barretta M, Vignali M, La Marca A, Grandi G. The oral GnRH antagonists, a new 
class of drugs in gynecology: from pharmacokinetics to possible clinical applications. 
Expert Opin Drug Metab Toxicol. 2024;21(3):265-77. doi: 
10.1080/17425255.2024.2441981. 

12. Angioni S, D’Alterio MN, Daniilidis A. Highlights on Medical Treatment of Uterine 
Fibroids. Curr Pharm Des. 2021;27(36):3821-32. doi: 
10.2174/1381612826666210101152820. 

13. Barbieri RL. Hormone treatment of endometriosis: the estrogen threshold 
hypothesis. Am J Obstet Gynecol. 1992;166(2):740-5. doi: 10.1016/0002-
9378(92)91706-G. 

14. Friedman AJ, Lobel SM, Rein MS, Barbieri RL. Efficacy and safety considerations in 
women with uterine leiomyomas treated with gonadotropin-releasing hormone 
agonists: the estrogen threshold hypothesis. Am J Obstet Gynecol. 1990;163(4 Pt 
1):1114-9. doi: 10.1016/0002-9378(90)90667-V. 

15. Conoscenti G, Di Spiezio Sardo A, Exacoustos C, Maiorana A, Manganaro L, Jacob 
Meir Y, et al. Guidelines for diagnosis and treatment of fibromyomatosis. 
Gynaecology & Obstetrics. 2017;29(4). doi: 10.14660/2385-0868-80. 

16. Di Spiezio Sardo A, Ciccarone F, Muzii L, Scambia G, Vignali M. Use of oral GnRH 
antagonists combined therapy in the management of symptomatic uterine fibroids. 
Facts Views Vis Obgyn. 2023;15(1):29-33. doi: 10.52054/FVVO.15.1.059. 

17. Donnez J, Taylor HS, Stewart EA, Bradley L, Marsh E, Archer D, et al. Linzagolix 
with and without hormonal add-back therapy for the treatment of symptomatic 
uterine fibroids: two randomised, placebo-controlled, phase 3 trials. Lancet. 
2022;400(10356):896-907. doi: 10.1016/S0140-6736(22)01475-1. 

18. Al-Hendy A, Lukes AS, Poindexter AN, Venturella R, Villarroel C, Critchley HOD, et 
al. Treatment of Uterine Fibroid Symptoms with Relugolix Combination Therapy. N 
Engl J Med. 2021;384(7):630-42. doi: 10.1056/NEJMOA2008283. 

19. Muzii L, Galati G, Mercurio A, Olivieri C, Scarcella L, Azenkoud I, et al. Presurgical 
treatment of uterine myomas with the GnRH-antagonist relugolix in combination 
therapy: an observational study. Sci Rep. 2024;14(1):22481. doi: 10.1038/S41598-
024-73151-Y. 

20. Hisham A, Bukhari ME, Alkhamis WH, Albadawi IA, Shukri M Al, Angioni S, et al. 
Iron deficiency anemia and uterine disorders: Impact on surgical management. 
Journal of Endometriosis and Uterine Disorders. 2025;10(3):100112. doi: 
10.1016/j.jeud.2025.100112. 

21. Richards T, Musallam KM, Nassif J, Ghazeeri G, Seoud M, Gurusamy KS, et al. 
Impact of Preoperative Anaemia and Blood Transfusion on Postoperative Outcomes 
in Gynaecological Surgery. PLoS One. 2015;10(7):e0130861. doi: 
10.1371/JOURNAL.PONE.0130861. 

22. Antunes D, Gante I, Carvalho MJ, Medeiros-Borges C, Águas F. The impact of 
anemia on treatment management and clinical outcomes of women hospitalized for 
uterine leiomyomas. Ginekol Pol. 2022;93(10):799-805. doi: 
10.5603/GP.A2022.0086. 

23. Donnez J, Taylor HS, Stewart EA, Bradley L, Marsh E, Archer D, et al. Linzagolix 
with and without hormonal add-back therapy for the treatment of symptomatic 
uterine fibroids: two randomised, placebo-controlled, phase 3 trials. Lancet. 
2022;400(10356):896-907. doi: 10.1016/S0140-6736(22)01475-1. 



Man
us

cri
pt 

ac
ce

pte
d f

or 
pu

bli
ca

tio
n

 

 15 

24. Redazione DottNet. Liste d’attesa sanità, indagine Altroconsumo: il 52% delle visite 
non rispetta i tempi. Available at: https://www.dottnet.it/articolo/32538835/liste-d-
attesa-sanita-indagine-altroconsumo-il-52-delle-visite-non-rispetta-i-tempi. Accessed 
on July 27, 2026. 

25. Donnez J, Taylor HS, Marcellin L, Dolmans MM. Uterine fibroid-related infertility: 
mechanisms and management. Fertil Steril. 2024;122(1):31-9. doi: 
10.1016/j.fertnstert.2024.02.049. 

26. Vannuccini S, Petraglia F, Carmona F, Calaf J, Chapron C. The modern 
management of uterine fibroids-related abnormal uterine bleeding. Fertil Steril. 
2024;122(1):20-30. doi: 10.1016/j.fertnstert.2024.04.041. 

27. Vitale SG, Saponara S, Sicilia G, Klarić M, Sorrentino F, D’Alterio MN, et al. 
Hysteroscopic diode laser myolysis: from a case series to literature review of 
incisionless myolysis techniques for managing heavy menstrual bleeding in 
premenopausal women. Arch Gynecol Obstet. 2024;309(3):949-59. doi: 
10.1007/s00404-023-07218-y. 

28. Leo L, Thomasset R, Massaro A, Tinelli R, Masturzo B, Remorgida V, et al. A 40-
Year-Old Woman with Inoperable Uterine Fibroids Treated with Combined Uterine 
Artery Embolization and Relugolix. Am J Case Rep. 2025;26:e946334. doi: 
10.12659/AJCR.946334. 

29. Dolmans MM, Cacciottola L, Donnez J. Conservative Management of Uterine 
Fibroid-Related Heavy Menstrual Bleeding and Infertility: Time for a Deeper 
Mechanistic Understanding and an Individualized Approach. J Clin Med. 
2021;10(19). doi: 10.3390/JCM10194389. 

30. Verkauf BS. Myomectomy for fertility enhancement and preservation. Fertil Steril. 
1992;58(1):1-15. doi: 10.1016/s0015-0282(16)55128-0. 

31. Buttram VC, Reiter RC. Uterine leiomyomata: Etiology, symptomatology, and 
management. Fertil Steril. 1981;36(4):433-45. doi: 10.1016/s0015-0282(16)45789-4. 

32. De Angelis MC, Ambrosetti F, Reppuccia S, Nardelli F, Zizolfi B, Mercurio A, et al. 
Safety and efficacy of relugolix combination therapy in symptomatic uterine fibroids. 
Facts Views Vis Obgyn. 2025;17(3):245-52. doi: 10.52054/FVVO.2025.142. 

33. Duijkers IJM, Klipping C, Draeger C, Schug BS, Wedemeyer RS, Li Y, et al. 
Inhibition of ovulation and pharmacologic mechanism of action of relugolix 
combination therapy. Fertil Steril. 2025;124(2):344-54. doi: 
10.1016/j.fertnstert.2025.03.011. 

34. Douxfils J, Didembourg M, Maitrot-Mantelet L, Chapron C, Descamps P, 
Tremollières F, et al. Venous Thromboembolism Risk Associated with Relugolix-
Estradiol-Norethisterone Acetate Combination Therapy. J Endocr Soc. 
2025;10(2):bvaf190. doi: 10.1210/jendso/bvaf190. 

35. Leal CRV, Vannuccini S, Jain V, Dolmans MM, Di Spiezio Sardo A, Al-Hendy A, et 
al. Abnormal uterine bleeding: The well-known and the hidden face. J Endometr 
Uterine Disord. 2024;6:100071. doi: 10.1016/j.jeud.2024.100071. 

36. Donnez J. Uterine Fibroids and Progestogen Treatment: Lack of Evidence of Its 
Efficacy: A Review. J Clin Med. 2020;9(12):3948. doi: 10.3390/JCM9123948. 

37. Donnez J, Petraglia F, Taylor H, Becker CM, Becker S, Herrera FC, et al. Linzagolix 
with and without hormonal add-back therapy for symptomatic uterine fibroids: 
PRIMROSE 1 & 2 long-term extension and withdrawal study. Fertil Steril. 
2025;124(4):737-48. doi: 10.1016/j.fertnstert.2025.06.016. 

38. Al-Hendy A, Venturella R, Arjona Ferreira JC, Li Y, Soulban G, Wagman RB, et al. 
LIBERTY randomized withdrawal study: relugolix combination therapy for heavy 
menstrual bleeding associated with uterine fibroids. Am J Obstet Gynecol. 
2023;229(6):662.e1-662.e25. doi: 10.1016/J.AJOG.2023.08.030. 



Man
us

cri
pt 

ac
ce

pte
d f

or 
pu

bli
ca

tio
n

 

 16 

39. Al-Hendy A, Lukes AS, Poindexter AN, Venturella R, Villarroel C, McKain L, et al. 
Long-term Relugolix Combination Therapy for Symptomatic Uterine Leiomyomas. 
Obstetrics and gynecology. 2022;140(6):920-30. doi: 
10.1097/AOG.0000000000004988. 

40. Santalla-Hernández A, Naveiro-Fuentes M, Esquinas-Orellana N, Benítez-Cejas LM, 
García-Rivera M, Fernández-Parra J. Results of relugolix/estradiol/norethisterone 
acetate combination therapy in real-world clinical practice: Effectiveness, tolerability, 
and factors influencing discontinuation. Eur J Obstet Gynecol Reprod Biol X. 
2025;29:100442. doi: 10.1016/j.eurox.2025.100442. 

41. Venturella R, Lukes AS, Wu R, McLean R, Rakov VG, Al-Hendy A. Quality of life 
improvements in women with uterine fibroids treated with relugolix combination 
therapy during the LIBERTY long-term extension study: A descriptive subgroup 
analysis in women with anemia at baseline. Int J Gynaecol Obstet. 2024;165(2):431-
41. doi: 10.1002/IJGO.15505. 

42. Chapron C, Tosti C, Marcellin L, Bourdon M, Lafay-Pillet MC, Millischer AE, et al. 
Relationship between the magnetic resonance imaging appearance of adenomyosis 
and endometriosis phenotypes. Hum Reprod. 2017;32(7):1393-401. doi: 
10.1093/HUMREP/DEX088. 

43. Santulli P, Vannuccini S, Bourdon M, Chapron C, Petraglia F. Adenomyosis: the 
missed disease. Reprod Biomed Online. 2025;50(4):104837. doi: 
10.1016/j.rbmo.2025.104837. 

44. Zhang J, Pang M, Li L, Guo C. Global, regional, and national burden of 
endometriosis among women of reproductive age, 1990-2021: Insights from the 
global burden of disease study 2021. PLoS One. 2025;20(11):e0337074. doi: 
10.1371/JOURNAL.PONE.0337074. 

45. Baird DD, Dunson DB, Hill MC, Cousins D, Schectman JM. High cumulative 
incidence of uterine leiomyoma in black and white women: ultrasound evidence. Am 
J Obstet Gynecol. 2003;188(1):100-7. doi: 10.1067/MOB.2003.99. 

46. Celik HG, Buyuker C, Aksakal B, Buyru F. Uterine Artery Embolization Due to Intra-
Abdominal Bleeding Eight Weeks After Myomectomy. J Minim Invasive Gynecol. 
2025;32(2):105-7. doi: 10.1016/j.jmig.2024.08.010. 

47. Wang MH, Chen JH, Qi XY, Li ZX, Huang Y. Global prevalence of adenomyosis and 
endometriosis: a systematic review and meta-analysis. Reprod Biol Endocrinol. 
2025;23(1):148. doi: 10.1186/S12958-025-01483-Z. 

48. Petraglia F, Vannuccini S, Dolmans MM, Speciale AR, Bourdon M, Marcellin L, et al. 
The endocrine aspects of endometriosis. Eur J Endocrinol. 2025;193(4):R17-30. doi: 
10.1093/EJENDO/LVAF192. 

49. Wilson EA, Yang F, Rees ED. Estradiol and progesterone binding in uterine 
leiomyomata and in normal uterine tissues. Obstet Gynecol. 1980;55(1):20-4. 

50. Catherino WH, Al-Hendy A, Zaim S, Bouzegaou N, Venturella R, Stewart EA, et al. 
Efficacy and safety of relugolix combination therapy in women with uterine fibroids 
and adenomyosis: subgroup analysis of LIBERTY 1 and LIBERTY 2. Fertil Steril. 
2025;124(3):523-33. doi: 10.1016/j.fertnstert.2025.04.037. 

51. Saponara S, D’Alterio MN, Di Michele S, Chilà C, Maiorana A, Vignali M, et al. 
Relugolix combination therapy in symptomatic adenomyosis and uterine fibroids: a 
case series. Gynecol Endocrinol. 2026;42(1):2659439. doi: 
10.1080/09513590.2026.2659439. 

52. Nishida H, Takehara K, Onodera T, Watanabe S, Takasaki K, Takahashi Y, et al. 
Sequential therapy of dienogest following relugolix for adenomyosis and impact on 
symptoms and serum CA125 levels: a case series. BMC Womens Health. 
2025;25(1):150. doi: 10.1186/S12905-025-03681-8. 



Man
us

cri
pt 

ac
ce

pte
d f

or 
pu

bli
ca

tio
n

 

 17 

53. Yamanaka K, Washio K, Uchida A, Sasagawa Y, Nishimoto M, Yamasaki Y, et al. 
Rapid reduction of adenomyosis coexisting with leiomyoma volume during treatment 
with Relugolix. Gynecol Endocrinol. 2023;39(1):2237121. doi: 
10.1080/09513590.2023.2237121. 

54. Sasamori Y, Takehara K, Terashima T, Onodera T, Yatsuki K, Nakagawa I, et al. A 
case of adenomyosis with leiomyoma that was effectively treated with relugolix and 
kamishoyosan add-on therapy. BMC Womens Health. 2021;21(1):306. doi: 
10.1186/S12905-021-01442-X. 

55. Donnez J, Dolmans MM. Endometriosis and Medical Therapy: From Progestogens 
to Progesterone Resistance to GnRH Antagonists: A Review. J Clin Med. 
2021;10(5):1-21. doi: 10.3390/JCM10051085. 

  




