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Abstract
Objective: To determine if three months of chronic daily administration of ulipristal acetate (UPA), a selective 

progesterone receptor modulator, normalized the uterine cavity in women with leiomyoma.

Methods: Saline sonograms with abnormal uterine cavities from patients participating in a placebo controlled 
double blind randomized controlled trial evaluating UPA effect on leiomyoma volume were identified prior to initiation 
of therapy. They were reexamined after 12 weeks of UPA therapy. Normal uterine cavity was defined as having zero 
percent of leiomyoma volume inside the cavity on repeat sonohysterography. Patients with normal saline sonograms 
after 12 weeks of UPA therapy were compared with patients with sonographically persistently abnormal uterine 
cavities. Statistical analysis was performed using the Fisher’s exact test. 

Results: 28 patients had abnormal sonohysterogram results at baseline (n= 9, n= 8 and n=11 for placebo, UPA 
10 mg and UPA 20 mg respectively).  At the end of treatment 22% of the placebo group, 38% of the 10 mg group and 
27% of the 20 mg group had normal uterine cavities.  When the 10 mg and 20 mg groups were combined, 32% of the 
patients had normal uterine cavities post treatment. The results did not reach statistical significance. 

Conclusion:  If future larger, randomized trials demonstrate a benefit, UPA may offer an alternative to surgical 
therapy for women requiring normalization of the uterine cavity.
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Background 
A number of studies, including a prior investigation by our 

group, have shown that women with fibroids have lower incidence of 
pregnancy when undergoing treatment with Assisted Reproductive 
Technologies (ART) [1-4]. It is estimated that women with uterine 
cavitary abnormalities have an approximately 30 percent decrease in 
fecundability. Although recent data suggest that small fibroids that do 
not impact the uterine cavity may not affect outcomes, large fibroids 
that distort the cavity and submucosal fibroids appear to impair 
implantation [2]. It is now accepted clinical practice to offer surgical 
correction of the uterine cavity prior to treatment with ART. Currently, 
approved pharmacological therapy for uterine leiomyoma is limited 
to gonadotropin releasing hormone (GnRH) agonists. This therapy is 
hindered by its transient effect as leiomyomas typically return to pre 
treatment size. This has limited GnRH agonists to primarily function 
as presurgical adjunct therapy to minimize operative difficulty. [5] 
However, this has not been evaluated as a method of leiomyoma 
control prior to ART. Consequently, effective pharmacologic therapy 
is unavailable for this purpose and these patients are subjected 
to additional surgical intervention in the form of hysteroscopy, 
laparoscopy or laparotomy to normalize the uterine cavity prior to 
proceeding with ART. Surgical therapy has operative risks and possible 
obstetrical complications such as uterine rupture. Additionally, most 
recent, comprehensive review of the literature failed to provide a 
definitive answer regarding whether myomectomy was beneficial [6]. 

An effective medical therapy is needed for women who are not 
surgical candidates and women who would prefer to decline surgical 
intervention. Selective progesterone receptor modulators (SPRMs) 
show promise as a potential option for these patients. Previous studies 
by the authors demonstrated that the progesterone receptor modulator 
ulipristal acetate (UPA) significantly reduced total fibroid volume 
[7, 8] and studies with other progesterone receptor modulators also 
demonstrated a significant reduction in leiomyoma size [9,10].

From these studies, we hypothesized that if selective progesterone 
receptor modulators decreased leiomyoma size, they would also 
normalize the uterine cavity. Normalization of the uterine cavity with 
medical therapy would eliminate an additional surgical procedure in 
women who are afflicted with an abnormal uterine cavity and require 
ART. Our objective, in this retrospective review, was to determine if 
three months chronic daily administration of UPA, would normalize 
the uterine cavity, as evaluated by saline infusion sonography, in 
ovulatory women with leiomyoma. 

Materials and Methods
Patients were recruited to participate in a randomized controlled 

double blind, placebo-controlled trial evaluating the effect of UPA on 
leiomyomas. Ovulatory women with symptomatic (anemia, pressure 
symptoms, pain, urinary symptoms or menorrhagia) uterine fibroids 
greater than 2 cm in diameter were enrolled. Prior infertility or sub-
fertility was not part of the inclusion criteria. The primary outcome 
of the original trial was change in leiomyoma volume [7, 8]. Women 
aged 33–50 years with symptomatic uterine fibroids were originally 
randomized to receive oral UPA (10 or 20 mg) or placebo once daily 
for 12 weeks. Saline sonohysterography (Phillips IU2/Netherlands) 
was performed on all patients at baseline (Figure 1) and after 12 weeks 
of administration of UPA or placebo (Figure 2). Measurements were 
taken in centimeters in 2 dimensions prior to and after instilling 10 to 
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20 mL of sterile saline into the uterine cavity via a sonohysterogram 
catheter. Abnormal uterine cavities were defined as having any visible 
distortion by uterine leiomyoma. Analysis evaluating the effect of UPA 
therapy on uterine cavity normalization was performed. All patients 
with abnormal sonohysterography at baseline were identified. The 
saline sonograms of these patients were then analyzed after 12 weeks 
of UPA therapy. A normalized uterine cavity was defined as having 
no evidence of cavitary distortion by leiomyoma (Figure 2). Statistical 
analysis was carried out using Fisher’s exact test.

Results
Twenty-eight patients were identified to have abnormal 

sonohysterograms prior to UPA therapy. Nine patients in the placebo 
group, eight patients receiving 10 mg UPA, and eleven patients who 
received 20 mg UPA. After completion of treatment with UPA for 12 
weeks 22% of the placebo group, 38% of the 10 mg group and 27% of the 
20 mg group demonstrated normal uterine cavities when evaluated with 
sonohysterography. When the 10 mg and 20 mg groups were combined, 
32% of the patients had normal uterine cavities after treatment (Table 
1). Currently, saline infusion sonography is an established method of 
evaluation of the uterine cavity prior to ART with excellent sensitivity 
and positive predictive value for intracavitary leiomyomas. [11] 
Distorting leiomyoma sizes were individually examined prior to and 
after 12 weeks of UPA therapy. The original size of the distorting tumor 
did not affect uterine cavity normalization. The mean leiomyoma size of 
distorting tumors was similar to leiomyomas with persistently normal 
uterine cavities. (5.4x4.2x3.9 vs. 5.0x4.6x4.1 cm) (p=0.70). Thirteen 
patients out of the original 42 patients randomized in the trial elected 
to proceed with UPA therapy for additional 3 months. These patients 
received their radiographic follow up with MRI. Although the overall 
fibroid volume continued to decrease, saline infusion sonography was 
not routinely performed and the benefit of uterine cavity normalization 
cannot be ascertained for these patients for the additional time. 

Discussion
Historically, the primary and definitive treatment for fibroids has 

been surgical. As demonstrated by a recent literature review by Pritts 
et al. [4] there are few prospective randomized trials to guide clinical 
decision making in medical treatment. Sankaran and colleagues [12] 
in 2008 performed an extensive review of medical management of 
leiomyomas. They concluded that selective progesterone receptor 
modulators have significant promise and warrant further research, as 
they appear to show efficacy in inducing fibroid regression without 
major side effects. 

There is evidence to suggest that medical management of uterine 
leiomyoma can be successful. Initial randomized controlled trials 
have demonstrated that UPA was well tolerated and was effective in 
reducing leiomyoma size, addressing gynecologic symptoms and 
improving quality of life [7,8].

Others have also shown that selective progesterone receptor 
modulators are effective in reducing leiomyoma size and associated 
gynecologic symptoms [9]. A randomized controlled trial in 2006 
demonstrated the effectiveness of selective progesterone receptor 
modulator mifepristone [10]. In this investigation, six months of 
mifepristone therapy was effective in reducing fibroid size and 
improving quality of life. Carbonell Esteve and colleagues [13] 
subsequently confirmed that 90 days of treatment with mifepristone 
significantly decreased leiomyoma size and uterine volume 
respectively, and Malartic suggested that many invasive procedures 
might potentially be avoided with routine use of SPRM in leiomyoma 
treatment [14].

One of the concerns of using SPRMs is its effect on the 
endometrium. Early data suggested that asoprisinil was associated 
with endometrial hyperplasia [15]. More recent studies have suggested 
that the changes in endometrial histology represented a benign 
cystic dilatation of the glands and not true hyperplasia. Specifically, a 
consensus conference was held and eighty-four endometrial specimens 
of patients receiving one of four different SPRMs were examined. No 
malignant or premalignant lesions were identified. Due to the novelty 
of these pathologic findings, new nomenclature was developed and 
the term progesterone-associated changes in the endometrium or 
PAEC was coined [16]. These findings are reassuring in regards to the 
endometrial safety of SPRMs. 

Another concern regarding the use of SPRMs is their effect on 
endometrial receptivity. Currently, it is approved for emergency 
contraception with its main mechanism of action being a disruption 
folliculogenesis leading to ovulatory delay [17] and delayed endometrial 
maturation [18]. While this is effective preventing spontaneous 
pregnancy, it is likely not relevant in ART cycles where after cessation 
of UPA therapy, gonadotropin stimulation would serve to build up 

Group Distorted Uterine Cavity Normal after treatment %
Placebo 9 2 22% 
UPA 10 mg 8 3 38% 
UPA 20 mg 11 3 27% 
UPA 10+20 mg 19 6 32% 

None of the groups were statistically different: Two Tailed Fisher’s Exact

Table 1: Two Tailed Fisher’s Exact.

Figure 1: Saline sonohysterography (Phillips IU2/Netherlands) was 
performed on all patients at baseline.

Figure 2: Normal uterine cavity after 12 weeks of UPA therapy.
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the endometrial lining and patients are treated with supraphysiologic 
doses of progesterone prior to and after embryo transfer. 

The small sample size is a limitation of this trial. Our intent, in 
this preliminary report, was to describe that medical normalization of 
the uterine cavity is possible, not to demonstrate a therapeutic effect. 
Future sufficiently powered, randomized, controlled trials are needed 
to demonstrate a therapeutic benefit. Currently there are no published 
data describing ART after treatment with selective progesterone 
receptor modulators. Hence the effect of prolonged UPA therapy on 
ART success and pregnancy is unknown, but it is likely that exposure 
to oral contraceptive pretreatment, gonadotropin stimulation leading 
to high estradiol levels and progesterone treatment during the ART 
cycle, would mitigate UPAs theoretical detrimental effect on the 
endometrium. The unknown duration of the therapeutic effect after 
drug discontinuation is another limitation of this report. 

This preliminary study demonstrates an improving trend but not 
a statistically significant rate of uterine cavity normalization with 12 
weeks of UPA therapy. Therefore it is unclear if normalization is due 
to UPA effect or chance alone. The idea of uterine cavity normalization 
with medical management is important and to our knowledge this 
was the first study in which application of non-surgical treatment was 
evaluated as a feasible intervention to normalize the uterine cavity. 

This pilot study did not demonstrate that UPA per se normalized 
the uterine cavity. Larger, randomized trials are necessary to determine 
if UPA is a viable medical alternative to operative intervention. If such 
trials demonstrate a clinical benefit, UPA may offer an alternative to 
surgery for women requiring normalization of the uterine cavity prior 
to ART.

References

1. Feinberg EC, Larsen FW, Catherino WH, Zhang J, Armstrong AY (2006) 
Comparison of assisted reproductive technology utilization and outcomes 
between Caucasian and African American patients in an equal-access-to-care 
setting. Fertil Steril 85: 888-894.

2. Benecke C, Kruger TF, Siebert TI, Van der Merwe JP, Steyn DW (2005) Effect 
of fibroids on fertility in patients undergoing assisted reproduction. A structured 
literature review. Gynecol Obstet Invest 59: 225-230.

3. Somigliana E, Vercellini P, Daguati R, Pasin R, De Giorgi O, et al. (2007) 
Fibroids and female reproduction: a critical analysis of the evidence. Hum 
Reprod Update 13: 465-476.

4. Pritts EA, Parker WH, Olive DL (2009) Fibroids and infertility: an updated 
systematic review of the evidence. Fertil Steril 91: 1215-1223.

5. Chen I, Motan T, Kiddoo D (2011) Gonadotropin-releasing hormone agonist 
in laparoscopic myomectomy: systematic review and meta-analysis of 
randomized controlled trials. J Minim Invasive Gynecol 18: 303-309.

6. Somigliana E, Vercellini P, Benaglia L, Abbiati A, Barbara G, et al. (2008) The 
role of myomectomy in fertility enhancement. Curr Opin Obstet Gynecol 20: 
379-385.

7. Levens ED, Potlog-Nahari C, Armstrong AY, Wesley R, Premkumar A, et al. 
(2008) CDB-2914 for uterine leiomyomata treatment: a randomized controlled 
trial. Obstet Gynecol 111: 1129-1136.

8. Nieman LK, Blocker W, Nansel T, Mahoney S, Reynolds J, et al. Efficacy 
and tolerability of CDB-2914 treatment for symptomatic uterine fibroids: a 
randomized, double-blind, placebo-controlled, phase IIb study. Fertil Steril 95: 
767-772 e1-2.

9. Ohara N (2008) Action of progesterone receptor modulators on uterine 
leiomyomas. Clin Exp Obstet Gynecol 35: 165-166.

10. Fiscella K, Eisinger SH, Meldrum S, Feng C, Fisher SG, et al. (2006) Effect of 
mifepristone for symptomatic leiomyomata on quality of life and uterine size: a 
randomized controlled trial. Obstet Gynecol 108: 1381-1387.

11. Bingol B, Gunenc Z, Gedikbasi A, Guner H, Tasdemir S, et al. (2011) 
Comparison of diagnostic accuracy of saline infusion sonohysterography, 
transvaginal sonography and hysteroscopy. J Obstet Gynaecol 31: 54-58.

12. Sankaran S, Manyonda IT (2008) Medical management of fibroids. Best Pract 
Res Clin Obstet Gynaecol 22: 655-676.

13. Carbonell Esteve JL, Acosta R, Heredia B, Perez Y, Castaneda MC, et al. 
(2008) Mifepristone for the treatment of uterine leiomyomas: a randomized 
controlled trial. Obstet Gynecol 112: 1029-1036.

14. Malartic C, Morel O, Akerman G, Tulpin L, Desfeux P, et al. (2008) Role of 
mifepristone for the treatment of uterine fibroid. Gynecol Obstet Fertil 36: 668-
674.

15. Spitz IM (2009) Clinical utility of progesterone receptor modulators and their 
effect on the endometrium. Curr Opin Obstet Gynecol 21: 318-324.

16. Mutter GL, Bergeron C, Deligdisch L, Ferenczy A, Glant M, et al. (2008) 
The spectrum of endometrial pathology induced by progesterone receptor 
modulators. Mod Pathol 21: 591-598.

17. Benagiano G, von Hertzen H (2010) Towards more effective emergency 
contraception? Lancet 375: 527-528.

18. Stratton P, Levens ED, Hartog B, Piquion J, Wei Q, et al. (2010) Endometrial 
effects of a single early luteal dose of the selective progesterone receptor 
modulator CDB-2914. Fertil Steril 93: 2035-2041.

http://www.ncbi.nlm.nih.gov/pubmed/16580370
http://www.ncbi.nlm.nih.gov/pubmed/16580370
http://www.ncbi.nlm.nih.gov/pubmed/16580370
http://www.ncbi.nlm.nih.gov/pubmed/16580370
http://www.ncbi.nlm.nih.gov/pubmed/15775685
http://www.ncbi.nlm.nih.gov/pubmed/15775685
http://www.ncbi.nlm.nih.gov/pubmed/15775685
http://www.ncbi.nlm.nih.gov/pubmed/17584819
http://www.ncbi.nlm.nih.gov/pubmed/17584819
http://www.ncbi.nlm.nih.gov/pubmed/17584819
http://www.ncbi.nlm.nih.gov/pubmed/18339376
http://www.ncbi.nlm.nih.gov/pubmed/18339376
http://www.ncbi.nlm.nih.gov/pubmed/21545958
http://www.ncbi.nlm.nih.gov/pubmed/21545958
http://www.ncbi.nlm.nih.gov/pubmed/21545958
http://www.ncbi.nlm.nih.gov/pubmed/18660690
http://www.ncbi.nlm.nih.gov/pubmed/18660690
http://www.ncbi.nlm.nih.gov/pubmed/18660690
http://www.ncbi.nlm.nih.gov/pubmed/18448745
http://www.ncbi.nlm.nih.gov/pubmed/18448745
http://www.ncbi.nlm.nih.gov/pubmed/18448745
http://www.ncbi.nlm.nih.gov/pubmed/21055739
http://www.ncbi.nlm.nih.gov/pubmed/21055739
http://www.ncbi.nlm.nih.gov/pubmed/21055739
http://www.ncbi.nlm.nih.gov/pubmed/21055739
http://www.ncbi.nlm.nih.gov/pubmed/18754282
http://www.ncbi.nlm.nih.gov/pubmed/18754282
http://www.ncbi.nlm.nih.gov/pubmed/17138770
http://www.ncbi.nlm.nih.gov/pubmed/17138770
http://www.ncbi.nlm.nih.gov/pubmed/17138770
http://www.ncbi.nlm.nih.gov/pubmed/21280995
http://www.ncbi.nlm.nih.gov/pubmed/21280995
http://www.ncbi.nlm.nih.gov/pubmed/21280995
http://www.sciencedirect.com/science/article/pii/S1521693408000461
http://www.sciencedirect.com/science/article/pii/S1521693408000461
http://www.ncbi.nlm.nih.gov/pubmed/18978102
http://www.ncbi.nlm.nih.gov/pubmed/18978102
http://www.ncbi.nlm.nih.gov/pubmed/18978102
http://www.ncbi.nlm.nih.gov/pubmed/18539512
http://www.ncbi.nlm.nih.gov/pubmed/18539512
http://www.ncbi.nlm.nih.gov/pubmed/18539512
http://www.ncbi.nlm.nih.gov/pubmed/19602929
http://www.ncbi.nlm.nih.gov/pubmed/19602929
http://www.ncbi.nlm.nih.gov/pubmed/18246050
http://www.ncbi.nlm.nih.gov/pubmed/18246050
http://www.ncbi.nlm.nih.gov/pubmed/18246050
http://www.ncbi.nlm.nih.gov/pubmed/20159273
http://www.ncbi.nlm.nih.gov/pubmed/20159273
http://www.ncbi.nlm.nih.gov/pubmed/19200989
http://www.ncbi.nlm.nih.gov/pubmed/19200989
http://www.ncbi.nlm.nih.gov/pubmed/19200989

	Title
	Corresponding author
	Abstract
	Keywords
	Background
	Materials and Methods 
	Results
	Discussion
	Table 1
	Figure 1
	Figure 2
	References

