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Uterine fibroids (also known as leiomyomas or myomas) are the
most common form of benign uterine tumors. Current management
strategies mainly involve surgical interventions, but the choice of
treatment is guided by patient's age and desire to preserve fertility
or avoid “radical” surgery. Surgical and non-surgical approaches
include hysterectomy myomectomy by hysteroscopy, myomectomy
by laparotomy or laparoscopy, uterine artery embolization, and
magnetic resonance-guided focused ultrasound surgery.
The need for alternatives to surgical intervention is very real,
especially for women seeking to preserve their fertility.
There is growing evidence of the crucial role of progesterone path-
ways in the pathophysiology of uterine fibroids, and the efficacy
of long-term intermittent use of selective progesterone receptor
modulators such as ulipristal acetate was recently demonstrated by
randomized controlled studies.
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Introduction

Uterine fibroids (also known as leiomyomas or myomas) are the most common form of benign
uterine tumors [1e5]. They aremonoclonal tumors of uterine smoothmuscle, thus originating from the
myometrium [6,7]. They are composed of large amounts of extracellular matrix (ECM) containing
collagen, fibronectin, and proteoglycans [6]. Leiomyomas occur in 50%e60% of women, increasing to
70% by the age of 50 [7]. In 30% of cases, leiomyomas cause morbidity because of abnormal uterine
bleeding (heavy menstrual bleeding inducing anemia) and pelvic pressure (urinary symptoms, con-
stipation, and tenesmus) [1,8].

Why we need new options [5,8]?

Fibroids are highly prevalent and represent a high health burden. Indeed, about 30% of womenwith
leiomyomas requests treatment because of morbidities such as heavy menstrual bleeding, abdominal
pain, pressure symptoms, and/or infertility [5]. Current treatments are mainly surgical and expensive.
Among 600,000 hysterectomies performed each year in the USA, 200,000 are for fibroids, and health
care costs for the management of leiomyomas were estimated to be over $2 billion per year [9]. The
cost of therapy both to the health care system and women with fibroids must be balanced against the
cost of untreated disease conditions, and the cost of ongoing or repeated investigations and treatment
modalities [10].

The future of medical therapy

Evidence of the crucial role of progesterone pathways in the pathophysiology of uterine fibroids

To date, genetic and epigenetic factors, sex steroids, growth factors, cytokines, chemokines, and
ECM components have been identified as being implicated in the pathogenesis of leiomyomas
[2,3,11e14]. Of course, estrogen and progesterone and their respective receptors also have a very
significant impact on leiomyoma growth [6].

The initial event that triggers the first stages of tumorigenesis nevertheless involves somatic mu-
tations [6].

In the past, estrogen was considered to be the major growth factor in myoma development.
However, already in the 1990s, a number of studies reported increased expression of both progesterone
receptor A (PR-A) and progesterone receptor B (PR-B) in leiomyoma tissue [15,16] compared with
adjacent normal myometrium. Higher proliferative activity, demonstrated by proliferating cell nuclear
antigen and the mitotic index, was observed in leiomyomas during the luteal (secretory) phase [16].
Very recently, Tsigkou et al. showed that PR-B mRNA and PR-A and PR-B proteins were more
concentrated in leiomyomas than in matched myometrium [17]. There is evidence from histological
and pharmacological studies, that progesterone and its receptors play a key role in uterine fibroid
growth [6,18e24]. Progesterone can cause rapid, membrane-initiated effects, independent of gene
transcription, that alter the production of second messengers involved in cell signaling transduction
pathways. Progesterone and growth factor signaling pathways are interconnected and govern
numerous physiologic processes such as proliferation, apoptosis, and differentiation [6].

SPRMs and fibroids (Fig. 1)

Four members of the family of compound selective progesterone receptor modulators (SPRMs) have
been investigated in phase II clinical trials: mifepristone, asoprisnil, ulipristal acetate (UPA), and
telapristone acetate [1e20,25e28]. All were shown to decrease leiomyoma size and reduce uterine
bleeding in a dose-dependent manner [5].

Having established the crucial role of progesterone in the growth and development of myomas, we
can modulate the progesterone pathway by using SPRMs. SPRMs are synthetic compounds that exert
either an agonistic or antagonistic effect on PRs. Their binding allows these receptors to interact with
coactivators and/or corepressors, and this is further effected by the presence of coregulators in a
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Fig. 1. Mode of action of GnRH agonists and SPRMs (Selective Progesterone Receptor Modulators). GnRH agonists have a direct impact
on the pituitary. SPRMs have a direct impact on fibroids, endometrium, and the pituitary (with permission of Hum. Reprod. update).
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particular cell type, which dictates whether an SPRM acts more as an agonist or antagonist [20]. Their
activity is also mitigated by tissue types and physiological contexts [5,6,22,24].

In two randomized trials [29,30], UPAwas compared to a placebo and to leuprolide acetate (a GnRH
agonist). Uterine bleeding was controlled in more than 90% of patients receiving a 3-month course of
UPA, and the median times to control bleeding were shorter in the UPA group (5e7 days) than in the
GnRH agonist group (21 days). The subsequent correction of anemia was clinically relevant [29e31], as
it has been well documented that preoperative anemia, even to a mild degree, is associated with an
increased risk of morbidity andmortality in patients undergoing surgery [32,33]. UPAwas also found to
have a sustained effect (up to 6 months) in women who did not undergo surgery after the 3 month
study period, while those treated with GnRH agonist experienced rapid regrowth of their fibroids, by 6
months post-treatment [29,30].

Importantly, the induced effects on the endometrium, now described as progesterone receptor
modulator (PRM)-associated endometrial changes (PAECs) [34], present in almost 70% of patients at
the end of treatment, have proved to be benign and reversible, as they disappear 2 months after the
end of therapy [29,30,34,35]. Safety has also been well documented in pharmacokinetic studies
following multiple doses [36].

Long-term intermittent administration of SPRMs, opening up new treatment perspectives

Because of the sustained effect observed in the first two trials [29,30], additional intermittent (12-
week) courses of SPRMs with off-treatment intervals may be an alternative for long-term medical
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management of fibroids. The results of the first long-term intermittent administration study suggested
that more than one course of SPRMs can maximize its potential benefits in terms of bleeding control
and fibroid volume reduction [37] (Fig. 2).

The latest clinical trial was initiated to investigate the efficacy and safety of four repeated 12-week
courses of either 5 or 10 mg UPA daily for intermittent treatment of symptomatic uterine fibroids
[38e40]. This study demonstrated a similar degree of response in both treatment groups. We therefore
decided to propose the dose of 5 mg UPA daily for the long-termmanagement [38,40]. The percentages
of subjects identified as being in amenorrhea after individual treatment courses (1, 2, 3, and 4 in the
study) were 75.8%, 84.1%, 86.4%, and 87.5% in the 5 mg group [38,40]. The pictorial blood assessment
chart (PBAC) [42] score was measured levels at screening were 224.0, dropping significantly with each
subsequent course, and finally reaching 77.5 after course 4 [38,40]. The percentage of subjects with a
clinically significant volume reduction of �25% increased from course 1 to course 4 (from 62.3% to
78.1%). This was also proved by the volume reduction of the three largest fibroids which was increased
from course 1 to course 4. The findings of this study therefore demonstrate that repeated courses
considerably maximize the impact of treatment.

The safety profile of UPA duringmultiple treatment courses was well documented in different study
[38e42]. Safety assessments, including vital signs, physical examinations and laboratory analyses, and
reported adverse events (AEs) both on and off treatment, showed repeated intermittent administration
of UPA to be well tolerated. The vast majority of AEs (97.6%) were of mild or moderate severity.
Headaches and hot flushes were the most frequently reported AEs (11% of subjects in any treatment
course), but the frequency of these events decreased with each additional treatment course. Breast
pain or discomfort was observed in 3% of subjects. In this series of 451 women [38e40] serious AEs
related to medication included five cases of menorrhagia; one bipolar disorder, one spontaneous
myoma expulsion, one abdominal pain, and one back pain. No safety concerns were identified from
physical examination, vital signs, ovarian ultrasound, or ECG.

On the basis of available data related to endometrial safety after up to 4 treatment courses, no
increased occurrence of more serious conditions of the endometrium, such as hyperplasia with atypia
or endometrial carcinoma, was noted. The frequency of SPRM-associated non-physiological endome-
trial changes (PAEC) is not increased with repeated treatment courses, reaching 13.3% after a fourth
treatment course, and returning to pretreatment levels within 3 months of completion of treatment. A
recent study confirmed the endometrial safety after up 8 treatment courses [41]. These data further
confirm the rapid reversibility of PAEC following completion of treatment and subsequent
menstruation.

A recent study by Courtoy et al. suggested an important role of UPA in collagen degradation
induced by matrix metalloproteinase 2 (MMP-2), offering an explanation for the sustained bene-
ficial effect. Indeed, this study strongly points to multifactorial mechanisms of action involve: 1)
increased apoptotic index rate and 2) ECM remodeling concomitant with stimulation of MMP-2
expression [14].

Novel approaches and algorithms, with a special emphasis on infertility

To address the question of which therapy to adopt, it is crucial to consider key factors determining
the management of uterine fibroids: patient age, severity of symptoms (pain, bleeding, and infertility),
wish to preserve the uterus and/or fertility, localization of fibroids according to FIGO classification, and
myoma volume. The approaches described below are according to the FIGO classification [42].

Type 0 myomas
If type 0 myomas are present, cutting the pedicle by hysteroscopy is indicated.

Type 1 myomas
In the majority of cases, hysteroscopic myomectomy for type 1 myomas is relatively straight for-

ward for experienced surgeons, especially in case of type 1 myomas less than 3 cm in size. In case of
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type 1 myomas more than 4 cm in size, it may be appropriate to reduce the myoma size preoperatively
by giving on or two courses of UPA.
Type 2 or type 2e5 myomas (single or multiple) distorting the uterine cavity

Premenopausal women presenting with symptomatic myomas and with no desire for pregnancy, but a wish to
keep their uterus (Fig. 3). Isolated type 2 fibroids are relatively rare in premenopausal women. In the
majority of cases, patients with symptomatic myomas have an enlarged uterus with multiple myomas
or large myomas of type 2e5.

Our latest results [38e40] led us to slightly modify previously published algorithms [5] for this
group of women. Indeed, in subjects treated with 5 mg UPA for four courses of 3 months, the per-
centage of patients with a clinically significant volume reduction increased from 62.3% after 1 course to
78.1% after 4 courses, suggesting increased benefits with repeated courses. The percentage of women
showing a clinically significant reduction of >50% also increased from course 1 (37.2%) to course 4
(63.8%). Moreover, the median PBAC score during the off-treatment period decreased with each sub-
sequent course.

In case of a good response (characterized by a clinically significant volume reduction and/or control
of bleeding), treatment can be stopped after four courses and the patient is re-evaluated. Repeated
therapy may be proposed when the symptoms recur, as no endometrial hyperplasia was diagnosed in
subjects who took 5 mg UPA for eight courses of 3 months. In this context, the goal is to reach
Fig. 3. Management of type 2 to 5 myomas or multiple myomas (type 2e5) in premenopausal women wishing to preserve their
uterus. In this case, long-term (four courses of 3 months) intermittent therapy with SPRMs is proposed. Fibroid classification cartoon
republished with permission from Munro et al., 2011.

Please cite this article in press as: Donnez J, et al., The current place of medical therapy in uterine fibroid
management, Best Practice & Research Clinical Obstetrics and Gynaecology (2017), https://doi.org/
10.1016/j.bpobgyn.2017.10.008



J. Donnez et al. / Best Practice & Research Clinical Obstetrics and Gynaecology xxx (2017) 1e9 7
menopause without the need for surgery. Data indicating that SPRMs exert an anti-proliferative effect
in breast tissue are also reassuring [43]. Some studies reported antiproliferative effects on the endo-
metrium after SPRM courses of up to 6 months [44].

Research agenda

SPRMs have opened up new avenues to explore in fibroid medical therapy, to both treat symptoms
and postpone or eliminate the need for surgery. Future clinical trials should focus on prevention stra-
tegies, such as preventing occurrence in women genetically predisposed to this condition, and avoiding
recurrence after surgery in women at high risk (i.e., those of a young age or with a family history).

Conclusion

Symptomatic uterine fibroids require surgical and/or medical therapy according to the severity of
symptoms, age, infertility, wish to preserve the uterus, and FIGO classification. Current strategies
involve mainly surgical intervention, such as hysterectomy, myomectomy by hysteroscopy, and myo-
mectomy by laparoscopy or laparotomy. Hysterectomy provides the most effective treatment for fi-
broids but is not appropriate in many cases. The choice between less invasive techniques (uterine-
sparing options such as myomectomy) is guided by the size, number, and location of fibroids, and the
personal experience of the gynecologist and available equipment.

The need for medical therapy remains a reality, as it is essential that new treatments be developed
to be able to offer as there is a pressing need for alternatives to surgical intervention, particularly when
fertility preservation is the goal.

There is growing evidence of the crucial role of progesterone in pathways in the pathophysiology of
uterine fibroids by using SPRMs. UPA (one member of the SPRM compound family) has been studied in
large clinical trials, and it was found thatmore than one 3-month course of UPAmaximizes its potential
benefits in terms of bleeding control and fibroid volume reduction.

In conclusion, asymptomatic fibroids do not require treatment once the diagnosis is confirmed by
ultrasonography or MRI. Women should be made aware of all available treatment options (medical,
radiological, and surgical), and why they may or may not be appropriate. Gynecologists now have new
tools in their armamentarium, thus opening up novel strategies for themanagement of uterine fibroids.

Authors' roles

JD, OD, and MMD contributed equally to the research and interpretation of data discussed in the
manuscript and approved the final version. OD receives and fees for lectures and coverage of travel
expenses to investigator meetings of PEARL studies from the Gedeon Richter Group.

Funding

No funding was received for this paper.

Conflicts of interest

JD has been a member of the Scientific Advisory Board (SAB) of PregLem S.A., since 2007. He held
PregLem stocks, related to SAB activities, that he sold in October 2010 upon PregLem's full acquisition
by the Gedeon Richter Group. There was no relationship between the stock payment value and future
commercial performance of the studied drug.

MMD has no conflict of interest to declare.
OD has no conflict of interest to declare.

Acknowledgement

The authors thank Dr. Latifa Fellah, MD, for the selection and preparation of MRI images, Mira
Hryniuk, BA, for reviewing the English language of the manuscript, and Deborah Godefroidt for her
administrative assistance.
Please cite this article in press as: Donnez J, et al., The current place of medical therapy in uterine fibroid
management, Best Practice & Research Clinical Obstetrics and Gynaecology (2017), https://doi.org/
10.1016/j.bpobgyn.2017.10.008



J. Donnez et al. / Best Practice & Research Clinical Obstetrics and Gynaecology xxx (2017) 1e98
References

[1] Donnez J, Jadoul P. What are the implications of myomas on fertility? A need for a debate? Hum Reprod 2002;17:
1424e30.

[2] Islam MS, Protic O, Stortoni P, Grechi G, Lamanna P, Petraglia F, et al. Complex networks of multiple factors in the
pathogenesis of uterine leiomyoma. Fertil Steril 2013;100:178e93.

*[3] Bulun S. Uterine fibroids. N Engl J Med 2013;369:14.
[4] Drayer SM, Catherino WH. Prevalence, morbidity, and current medical management of uterine leiomyomas. Int J

Gynaecol Obstet 2015;131:117e22.
*[5] Donnez J, Dolmans MM. Uterine fibroid management: from the present to the future. Hum Reprod Updat 2016;22:

665e86.
[6] Kim J, Sefton EC. The role of progesterone signaling in the pathogenesis of uterine leiomyoma. Mol Cell Endocrinol 2012;

358:223e31.
[7] Baird D, Dunson DB, Hill MC, Cousins D, Schectman JM. High cumulative invidence of uterine leiomyoma in black and

white women: ultrasound evidence. Am J Obstet Gynecol 2003;188:100e7.
*[8] Donnez J, Donnez O, Dolmans MM. With the advent of selective progesterone receptor modulators, what is the place of

myoma surgery in current practice? Fertil Steril 2014;102:640e8.
[9] FlynnM, Jamison M, Datta S, Myers E. Health care resource use for uterine fibroid tumors in the United States. Am J Obstet

Gyncol 2006;195:955e64.
[10] Vilos GA, Allaire C, Laberge PY, Leyland N, Special Contributors, Vilos AG, et al. The management of uterine leiomyomas.

J Obstet Gynaecol Can 2015;37:157e81.
[11] Marsh EE, Chibber S, Wu J, Siegersma K, Kim J, Bulun S. Epidermal growth factor-containing fibulin-like extracellular

matrix protein 1 expression and regulation in uterine leiomyoma. Fertil Steril 2015. S0015eS0282:02172.
[12] Protic O, Toti P, Islam MS, Occhini R, Giannubilo SR, Catherino WH, et al. Possible involvement of inflammatory/reparative

processes in the development of uterine fibroids. Cell Tissue Res 2015;364:415e27.
[13] Yin P, Ono M, Moravek MB, Coon 5th JS, Navarro A, Monsivais D, et al. Human uterine leiomyoma stem/progenitor cells

expressing CD34 and CD49b initiate tumors in vivo. J Clin Endocrinol Metab 2015;100:E601e6.
*[14] Courtoy GE, Donnez J, Marbaix E, Dolmans MM. In vivo mechanisms of uterine myoma volume reduction with ulipristal

acetate treatment. Fertil Steril 2015;104:426e34.
[15] Englund K, Blanck A, Gustavsson I, Lundkvist Y, Sjoblom P, Norgren A, et al. Sex steroid receptors in human myometrium

and fibroids: changes during the menstrual cycle and gonadotropin-releasing hormone treatment. J Clin Endocrinol
Metabol 1998;83:4092e6.

[16] Nisolle M, Gillerot S, Casanas-Roux F, Squifflet J, Berliere M, Donnez J. Immunohistochemical study of the proliferation
index, oestrogen receptors and progesterone receptors A and B in leiomyomata and normal myometrium during the
menstrual cycle and under gonadotrophin-releasing hormone agonist therapy. Hum Reprod 1999;14:2844e50.

[17] Tsigkou A, Reis FM, Lee MH, Jiang B, Tosti C, Centini G, et al. Increased progesterone receptor expression in uterine
leiomyoma: correlation with age, number of leiomyomas, and clinical symptoms. Fertil Steril 2015;104:170e5.

[18] Bouchard P, Chabbert-Buffet N, Fauser BC. Selective progesterone receptor modulators in reproductive medicine; phar-
macology, clinical efficacy and safety. Fertil Steril 2011;96:1175e89.

[19] Bouchard P. Selective progesterone receptor modulators: a class with multiple actions and applications in reproductive
endocrinology, and gynecology. Gynecol Endocrinol 2014;30:683e4.

[20] Chabbert-Buffet, Meduri G, Spitz IM. Selective progesterone receptor modulators and progesterone antagonists: mech-
anisms of action and clinical applications. Hum Reprod Update 2011;96:1175e89.

*[21] Chabbert-Buffet, Pintiaux A, Bouchard. The immninent dawn of SPRMs in obstetrics and gynecology. Mol Cell Endocrinol
2012;02:21.

[22] Chabbert-Buffet, Ebser N, Bouchard P. Fibroid growth and medical options for treatment. Fertil Steril 2014;102:630e9.
[23] Bestel E, Donnez J. The potential of selective progesterone receptor modulators for the treatment of uterine fibroids.

Expert Rev Endocrinol Metab 2014;9:79e92.
[24] Moravek MB, Yin P, Ono M, Coon VJS, Dyson MT, Navarro A, et al. Ovarian steroids, stem cells and uterine leiomyoma:

therapeutic implications. Hum Reprod Update 2015;21:1e12.
[25] Spitz IM. Clinical utility of progesterone receptor modulators and their effect on the endometrium. Curr Opin Obstet

Gynecol 2009;21:318e24.
[26] Nieman LK, Blocker W, Nansel T, Mahoney SJ, Blithe D, Wesley R, et al. Efficacy and tolerability of CDB-2914 treatment

for symptomatic uterine fibroids: a randomized, double-blind, placebo-controlled, phase IIb study. Fertil Steril 2011;95:
767e72.

[27] Shen Q, Hua Y, Jiang W, Zhang W, Chen M, Zhu X. Effects of mifepristone on uterine leiomyoma in premenopausal
women: a meta-analysis. Fertil Steril 2013;100:1722e6.

*[28] Whitaker LH, Williams AR, Critchley HO. Selective progesterone receptor modulators. Curr Opin Obstet Gynecol 2014;26:
237e42.

*[29] Donnez J, Tatarchuk TF, Bouchard P, Puscasiu L, Zakharenko NF, Ivanova T, et al. PEARL I Study Group. Ulipristal acetate
versus placebo for fibroid treatment before surgery. N Engl J Med 2012;366:409e20.

[30] Donnez J, Tomaszewski J, V�azquez F, Bouchard P, Lemieszczuk B, Bar�o F, et al. PEARL II Study Group. Ulipristal acetate
versus leuprolide acetate for uterine fibroids. N Engl J Med 2012;366:421e32.

[31] Barlow DH, Lumsden MA, Fauser BC, Terrill P, Bestel E. Individualized vaginal bleeding experience of womenwith uterine
fibroids in the PEARL I randomized controlled trial comparing the effects of ulipristal acetate or placebo. Hum Reprod
2014;29:480e9.

[32] Mussalam KM, Tamim HM, Richards T, Spahn DR, Rosendaal FR, Habbal A, et al. Preoperative anaemia and postoperative
outcomes in noncardiac surgery: a retrospective cohort study. Lancet 2011;378:1396e407.

*[33] 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, e0130861.
Please cite this article in press as: Donnez J, et al., The current place of medical therapy in uterine fibroid
management, Best Practice & Research Clinical Obstetrics and Gynaecology (2017), https://doi.org/
10.1016/j.bpobgyn.2017.10.008

http://refhub.elsevier.com/S1521-6934(17)30171-2/sref1
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref1
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref1
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref2
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref2
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref2
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref3
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref4
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref4
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref4
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref5
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref5
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref5
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref6
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref6
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref6
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref7
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref7
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref7
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref8
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref8
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref8
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref9
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref9
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref9
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref10
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref10
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref10
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref11
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref11
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref11
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref12
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref12
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref12
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref13
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref13
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref13
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref14
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref14
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref14
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref15
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref15
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref15
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref15
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref16
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref16
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref16
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref16
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref17
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref17
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref17
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref18
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref18
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref18
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref19
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref19
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref19
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref20
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref20
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref20
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref21
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref21
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref22
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref22
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref23
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref23
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref23
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref24
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref24
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref24
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref25
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref25
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref25
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref26
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref26
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref26
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref26
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref27
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref27
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref27
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref28
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref28
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref28
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref29
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref29
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref29
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref30
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref30
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref30
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref30
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref30
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref31
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref31
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref31
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref31
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref32
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref32
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref32
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref33
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref33


J. Donnez et al. / Best Practice & Research Clinical Obstetrics and Gynaecology xxx (2017) 1e9 9
[34] Mutter GL, Bergeron C, Deligdisch L, Ferenczy A, Glant M, Merino M, et al. The spectrum of endometrial pathology
induced by progesterone receptormodulators. Mod Pathol 2008;21:591e8.

*[35] Williams AR, Bergeron C, Barlox DH, Ferenczy A. Endometrial morphology after treatment of uterine fibroids with the
selective progesterone receptor modulator, ulipristal acetate. Int J Gynecol Pathol 2012;31:556e69.

[36] Pohl O, Zobrist RH, Gotteland JP. The clinical pharmacology and pharmacokinetics of ulipristal acetate for the treatment
of uterine fibroids. Reprod Sci 2015;22:476e83.

[37] Donnez J, V�azquez F, Tomaszewski J, Nouri K, Bouchard P, Fauser BC, et al. PEARL III and PEARL III Extension Study Group.
Long-term treatment of uterine fibroids with ulipristal acetate. Fertil Steril 2014;101:1565e73.

[38] Donnez J, Hudecek R, Donnez O, Matule D, Arhendt HJ, Zatik J, et al. Efficacy and Safety of repeated use of ulipristal
acetate in uterine fibroids. Fertil Steril 2015;103:519e27.

*[39] Donnez J, Donnez O, Matule D, Ahrendt HJ, Hudecek R, Zatik J, et al. Long-term medical management of uterine fibroids
with ulipristal acetate. Fertil Steril 2016;105:165e73.

[40] Donnez J, Arriagada P, Donnez O, Dolmans MM. Current management of myomas: the place of medical therapy with the
advent of selective progesterone receptor modulators. Curr Opin Obstet Gynecol 2015;27:422e31.

[41] Fauser BC, Donnez J, Bouchard P, Barlow DH, V�azquez F, Arriagada P, et al. Safety after extended repeated use of ulipristal
acetate for uterine fibroids. Plos One 2017;12, e0173523.

[42] Munro MG, Critchley HO, Broder MS, Fraser IS. FIGO classification system (PALM-COEIN) for causes of abnormal uterine
bleeding in nongravid women of reproductive age. FIGO Working Group on Menstrual Disorders. Int J Gynaecol Obstet
2011;113:1e2.

[43] Engman M, Skoog L, Soderqvist G, Gemzell-Danielsson K. The effect of mifepristone on breast cell proliferation in pre-
menopausal women evaluated through fine needle aspiration cytology. Hum Reprod 2008;23:2072e9.

[44] Narvekar N, Lakha F, Critchley HO, Glasier AF, Williams AR, Leminen R, et al. Changes in vaginal morphology, steroid
receptor and natural antimicrobial content following treatment with low-dose mifepristone. Contraception 2007;75:
271e80.
Please cite this article in press as: Donnez J, et al., The current place of medical therapy in uterine fibroid
management, Best Practice & Research Clinical Obstetrics and Gynaecology (2017), https://doi.org/
10.1016/j.bpobgyn.2017.10.008

http://refhub.elsevier.com/S1521-6934(17)30171-2/sref34
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref34
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref34
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref35
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref35
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref35
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref36
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref36
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref36
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref37
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref37
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref37
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref37
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref38
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref38
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref38
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref39
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref39
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref39
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref40
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref40
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref40
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref41
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref41
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref41
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref42
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref42
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref42
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref42
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref43
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref43
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref43
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref44
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref44
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref44
http://refhub.elsevier.com/S1521-6934(17)30171-2/sref44

	The current place of medical therapy in uterine fibroid management
	Introduction
	Why we need new options [5,8]?
	The future of medical therapy
	Evidence of the crucial role of progesterone pathways in the pathophysiology of uterine fibroids
	SPRMs and fibroids (Fig. 1)
	Long-term intermittent administration of SPRMs, opening up new treatment perspectives
	Novel approaches and algorithms, with a special emphasis on infertility
	Type 0 myomas
	Type 1 myomas
	Type 2 or type 2–5 myomas (single or multiple) distorting the uterine cavity
	Premenopausal women presenting with symptomatic myomas and with no desire for pregnancy, but a wish to keep their uterus (F ...



	Research agenda
	Conclusion
	Authors' roles
	Funding
	Conflicts of interest
	Acknowledgement
	References


