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Abstract

OBJECTIVE: To evaluate elagolix, an oral gonadotropin-releasing hormone receptor antagonist, 

alone or with add-back therapy, in premenopausal women with heavy menstrual bleeding (greater 

than 80 mL per month) associated with uterine leiomyomas.

METHODS: This double-blind, randomized, placebo-controlled, parallel-group study evaluated 

efficacy and safety of elagolix in cohorts 1 (300 mg twice daily) and 2 (600 mg daily) with four 

arms per cohort: placebo, elagolix alone, elagolix with 0.5 mg estradiol/0.1 norethindrone acetate, 

and elagolix with 1.0 mg estradiol/0.5 mg norethindrone acetate. A sample size of 65 per group 

was planned to compare elagolix with add-back to placebo on the primary end point: the 

percentage of women who had less than 80 mL menstrual blood loss and 50% or greater reduction 

in menstrual blood loss from baseline to the last 28 days of treatment. Safety assessments included 

changes in bone mineral density.

RESULTS: From April 8, 2013, to December 8, 2015, 571 women were enrolled, 567 were 

randomized and treated (cohort 15259; cohort 25308), and 80% and 75% completed treatment, 

respectively. Participants had a mean±SD age of 43±5 years (cohort 2, 42±5 years), and 70% were 

black (cohort 2, 74%). Primary end point responder rates in cohort 1 (cohort 2) were 92% (90%) 

for elagolix alone, 85% (73%) for elagolix with 0.5 mg estradiol/0.1 mg norethindrone acetate, 

79% (82%) for elagolix with 1.0 mg estradiol/0.5 mg norethindrone acetate, and 27% (32%) for 

placebo (all P<.001 vs placebo). Elagolix groups had significant decreases compared with placebo 
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in lumbar spine bone mineral density, which was attenuated by adding 1.0 mg estradiol/0.5 mg 

norethindrone acetate.

CONCLUSION: Elagolix with and without add-back significantly reduced menstrual blood loss 

in women with uterine leiomyomas. Add-back therapy reduced hypoestrogenic effects on bone 

mineral density.

Uterine leiomyomas are benign, estrogen- and progesterone-dependent neoplasms of the 

uterus and affect up to 70% of women by the age of 50 years.1 –5 The primary risk factors 

for uterine leiomyomas are age, race, premenopausal status, time since childbirth, and higher 

body mass index.6–8The incidence and prevalence of uterine leiomyomas are highest for 

black women.1,2,7,8

The primary symptom associated with uterine leiomyomas is heavy or prolonged menstrual 

bleeding, which can lead to anemia.1,9,10 Other symptoms include pelvic pain and pressure 

and urinary and gastrointestinal symptoms.1 Leiomyomas are also associated with infertility 

and pregnancy complications.11 Overall, the combined effects of these symptoms often 

negatively affect quality of life.9,12–14 Uterine leiomyomas are primarily managed by 

surgery to remove the leiomyomas or uterus or with other treatment options such as 

nonsteroidal antiinflammatory drugs, hormonal contraceptives, and gonadotropin-releasing 

hormone agonists, which are limited to short-term efficacy.15,16 The expense, adverse effects 

of surgery, and high burden of disease for women leave an unmet need for long-term, safe, 

and effective medical therapies.4,9

Elagolix is an oral, nonpeptide, gonadotropin-releasing hormone-releasing receptor 

antagonist, which reduces serum estradiol and progesterone concentrations in women.17–19 

The objective of the present study was to evaluate the safety and efficacy of elagolix with or 

without hormone add-back therapy in the management of heavy menstrual bleeding in 

premenopausal women with uterine leiomyomas and assess the effect of hormone add-back 

therapy20 on reducing hypoestrogenic effects associated with elagolix alone.

MATERIALS AND METHODS

This was a randomized, double-blind, placebo-controlled, two-cohort, phase 2b study 

conducted in 86 sites in the United States, Puerto Rico, Canada, Chile, and the United 

Kingdom (Fig. 1). Study sites and principal investigators for each cohort are listed in 

Appendices 1 and 2, available online at http://links.lww.com/AOG/B162. The study included 

a washout of hormonal therapies (if applicable), screening period, 6-month treatment period, 

and up to 6-month posttreatment period.

The study was designed to recruit two cohorts, each to compare placebo with elagolix alone, 

elagolix with 0.5 mg estradiol/0.1 mg norethindrone acetate, or 1.0 mg estradiol/0.5 mg 

norethindrone acetate add-back therapy. Cohort 1, including 300 mg elagolix twice daily, 

was fully recruited first. Subsequently, recruitment for cohort 2 commenced, which included 

the 600-mg elagolix once daily dose. Enrollment was conducted from April 8, 2013, to 

December 8, 2015. Women were randomized within 10 days of the start of menstruation by 

means of an interactive response system in a one:one:one:one ratio to receive either placebo, 

Carr et al. Page 2

Obstet Gynecol. Author manuscript; available in PMC 2021 March 16.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://links.lww.com/AOG/B162


elagolix alone, elagolix with 0.5 mg estradiol/0.1 mg norethindrone acetate, or elagolix with 

1.0 mg estradiol/0.5 mg norethindrone acetate (see Appendix 3, available online at http://

links.lww.com/AOG/B162, for protocol requirements). The sponsor, investigators, and 

participants were blinded to the treatment groups.

This trial was conducted in accordance with International Conference on Harmonisation 

guidelines and applicable regulations and ethical principles of the Declaration of Helsinki. 

The study protocols were approved by the Schulman institutional review board for central 

sites and by the institutions’ ethics committee for all other study sites in all participating 

countries. All women provided written, informed consent.

Nonpregnant, premenopausal women between ages 18 and 51 years at the time of screening 

with menstrual blood loss of greater than 80 mL during two or greater separate menstrual 

cycles during the screening period21,22 and regular menstrual cycles (less than 38 days) were 

eligible. Participants had a diagnosis of uterine leiomyomas with one or greater leiomyoma 

(3 cm or greater diameter) or multiple small leiomyomas (total uterine volume, 200–2,500 

cm3, inclusive). Participants who also had focal or diffuse nondominant adenomyosis were 

included. Women were excluded if they had a persistent (greater than two cycles) or 

complex (greater than 3.5 cm diameter) ovarian cyst, endometrioma, malignancy, pelvic 

inflammatory disease, history of osteoporosis, history of hysterectomy or bilateral 

oophorectomy, or a Z-score at or below −1.5 of the lumbar spine, total hip, or femoral neck.

The primary end point was the percentage of women who had menstrual blood loss volume 

of less than 80 mL at the final month and a 50% or greater reduction in menstrual blood loss 

volume from baseline to the final month. These two measures were also included separately 

as secondary end points. Other secondary end points included the percentage of women with 

amenorrhea and suppression of bleeding, percentage of women who had a 1-g/dL or greater 

increase in hemoglobin concentration, and mean change from baseline in hemoglobin 

concentration, leiomyoma and uterine volume, and Uterine Fibroid Symptom and Health 

Related Quality of Life Questionnaire score.

Menstrual blood loss volume was objectively quantified from collected sanitary products 

using the alkaline hematin method for each cycle during screening and each 28-day interval 

for treatment months 4, 5, and 6.22,23 Briefly, the alkaline hematin method pummels used 

sanitary products using sodium hydroxide, which leads to the conversion of hemoglobin to 

alkaline hematin. Hematin absorbance was then measured by photometric techniques against 

calibration curves. When compared with the woman’s serum hemoglobin, the volume of 

blood loss in the sanitary products was determined. Additionally, the presence of menstrual 

bleeding and intensity were both recorded daily from screening through 3 months 

posttreatment in an electronic diary (e-diary) in which bleeding intensity was rated using the 

Mansfield-Voda-Jorgenson Menstrual Bleeding Scale. Uterine bleeding was also recorded at 

study visits months 1–6 on the Uterine Bleeding Questionnaire.

The presence of leiomyomas, uterine volume, total leiomyoma volume (up to three largest 

leiomyomas), endometrial thickness, and potential presence of ovarian or uterine pathology 

were assessed or measured by pelvic ultrasonography at screening, baseline (day 1), months 
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3 and 6, or the time of premature discontinuation, and read centrally with blindness to the 

treatment. The 4-week recall version of the Uterine Fibroid Symptom and Health Related 

Quality of Life Questionnaire was used to assess disease-specific quality of life on the 

Symptom Severity Scale and Health-Related Quality of Life total score at baseline; months 

1, 3, and 6; or time of premature discontinuation. Higher Symptom Severity Scale total 

scores indicate worse symptoms, and higher Health Related Quality of Life total scores 

indicate better quality of life.24,25

Treatment-emergent adverse events were monitored, recording the onset, investigator-rated 

severity (mild, moderate, or severe), and relationship to the study drug (reasonable 

possibility or no reasonable possibility). Adverse events were considered serious if they 

were life-threatening, required medical–surgical intervention or hospitalization to prevent a 

serious outcome, or resulted in persistent disability or death. Bone mineral density was 

assessed by dual-energy x-ray absorptiometry scans of the lumbar spine, total hip, and 

femoral neck during screening, month 6 (or at premature discontinuation), and read 

centrally. Women were required to have bone mineral density assessed at posttreatment 

month 6 if their treatment month 6 results compared with baseline were 1) a decrease greater 

than 1.5% in the lumbar spine or greater than 2.5% in the total hip with less than 5% in both 

the lumbar spine and total hip or 2) a decrease in the spine or total hip 5% or greater. 

Additional safety evaluations included endometrial assessments and laboratory measures 

(see Appendix 3, http://links.lww.com/AOG/B162).

A sample size of 65 per group (N=520) was planned to provide at least 97% power to detect 

a significant difference between elagolix with add-back and placebo on the primary end 

point. The analyses of the primary and secondary outcomes did not change once enrollment 

began. All randomized participants who received 28 or greater days of the study drug were 

included in the primary efficacy analysis. All randomized participants who took one or 

greater dose of the study drug were included in secondary efficacy and safety analyses.

For menstrual blood loss volume, baseline was defined as the last qualified menstrual cycle 

during the screening period before the first study dose date. For all other outcomes, baseline 

was the last nonmissing measurement collected on the first day of dosing or prior. For 

menstrual blood loss volume assessments, final month was defined as the last 28 days of 

treatment, which included women who prematurely discontinued. All statistical tests were 

two-sided with a significance level of P<.05. SAS 9.3 was used to perform all analyses.

The primary end point was analyzed using a logistic regression model including treatment as 

the main factor and baseline menstrual blood loss volume as a covariate to compare with 

placebo. Menstrual blood loss volume was based on alkaline hematin measured volumes; 

however, if no sanitary products were returned, and bleeding was recorded in the Uterine 

Bleeding Questionnaire as none, the volume was zero. Otherwise, missing data were 

imputed with the best linear unbiased predictor derived from the linear mixed model based 

on quantitative e-diary data. Statistical analyses for secondary end points are summarized in 

Appendix 3, http://links.lww.com/AOG/B162.
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RESULTS

There were 259 women randomized and treated in cohort 1 and 308 in cohort 2; the majority 

of women (greater than 69%) in each treatment group completed the study (Figs. 2 and 3). 

Each cohort and treatment groups had similar demographic at baseline (Table 1); women in 

cohort 1 had a mean±SD age of 43±5 years (cohort 2, 42±5 years), and 70% were black 

(cohort 2, 74%). At baseline, menstrual blood loss volumes ranged from 81 to 1,598 mL per 

month and uterine volumes ranged from 72 to 2,928 cm3 across treatment groups.

Compared with placebo, elagolix with and without add-back therapy led to significantly 

more women attaining the primary outcome (percentage of women achieving menstrual 

blood loss less than 80 mL at the final month and menstrual blood loss volume reduction of 

50% or greater from baseline to the final month) (Fig. 4A) and for each outcome separately 

(Table 2). The mean percent change from baseline to final visit in menstrual blood loss 

ranged from −71% to −93% in the 300-mg elagolix twice-daily groups compared with −24% 

with placebo; results with 600 mg elagolix daily were similar (Fig. 4B). The primary 

menstrual blood loss outcome was also significant for all comparisons at both the second 

and third last 28 days of treatment, which includes all other months alkaline hematin was 

collected (Table 2).

A significantly higher percentage of elagolix-treated women, with or without add-back 

therapy, had amenorrhea, suppression of bleeding, or both during the last 56 days of 

treatment compared with placebo (Table 2). All elagolix groups had a significant increase in 

their hemoglobin concentration from baseline to the final visit compared with placebo, and a 

significantly higher percentage of women in each elagolix treatment group had more than a 

1-g/dL increase compared with placebo (Table 2).

The majority of the women who were amenorrheic on entering the posttreatment period 

returned to menses during posttreatment month 1 or 2 (month 1 [month 2]: 41% [48%] 300 

mg elagolix twice daily, 35% [65%] 300 mg elagolix twice daily with 0.5 mg estradiol/0.1 

mg norethindrone acetate, and 80% [13%] 300 mg elagolix twice daily with 1.0 mg 

estradiol/0.5 mg norethindrone acetate; 48% [52%] 600 mg elagolix daily, 64% [27%] 600 

mg elagolix daily with 0.5 mg estradiol/0.1 mg norethindrone acetate, and 64% [36%] 600 

mg elagolix daily with 1.0 mg estradiol/0.5 mg norethindrone acetate therapy). Less than 4% 

of women in each group had their first menses 56 days posttreatment or later.

All elagolix groups had a significant decrease in total leiomyoma volume from baseline to 

the final visit compared with placebo, except for 600 mg elagolix daily with 1.0 mg 

estradiol/0.5 mg norethindrone acetate (Table 2). All elagolix groups had a significant 

decrease in total uterine volume from baseline to the final visit compared with placebo, 

which was greatest for each elagolix-alone group (Table 2). All elagolix groups had 

significant improvement from baseline to the final visit in uterine leiomyoma symptom 

severity (Uterine Fibroid Symptom and Health Related Quality of Life Symptom Severity 

Scale total score) and health-related quality of life (Health-Related Quality of Life total 

score) compared with placebo (Table 2).
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The majority of women in each treatment group had at least one adverse event, regardless of 

relatedness to treatment (Table 3), and less than 10% in each treatment group had a serious 

adverse event. Hot flush was the most frequently reported adverse event in the elagolix 

groups without add-back therapy (Table 3), and the majority of reported hot flushes had a 

maximal severity of mild or moderate. Women treated with either dose of elagolix with 1.0 

mg estradiol/0.5 mg norethindrone acetate had no severe hot flushes. The percentage of 

women in each elagolix group who discontinued as a result of hot flush ranged from 0% to 

4%; women treated with either dose of elagolix with 1.0 mg estradiol/0.5 mg norethindrone 

acetate had no discontinuations resulting from hot flush (Table 3).

A single pregnancy occurred during the trial; a 33-year-old woman in the 600-mg elagolix 

without add-back therapy group was diagnosed with a pregnancy and discontinued the study 

drug on day 2 of treatment. She elected to terminate the pregnancy.

Women in the elagolix groups without or with 0.5 mg estradiol/0.1 mg norethindrone acetate 

had significant decreases in bone mineral density compared with placebo in the mean 

percent change from baseline to month 6 measured at the lumbar spine, total hip, and 

femoral neck in both cohorts, whereas women treated with elagolix with 1.0 mg 

estradiol/0.5 mg norethindrone acetate did not have significant changes compared with 

placebo in the lumbar spine or femoral neck (Fig. 5).

Exploratory analyses of biomarkers for bone resorption (C-terminal collagen telopeptide) 

and formation (procollagen type 1 N-terminal propeptide) showed that elagolix groups 

without add-back had significant increases from baseline to month 6 in bone resorption and 

formation biomarker concentrations compared with placebo and elagolix with add-back 

groups (Appendix 4, available online at http://links.lww.com/AOG/B162); however, elagolix 

groups with add-back did not have significant increases compared with placebo. At 

posttreatment month 6, none of the elagolix groups had significant differences from placebo 

in the mean change from baseline in bone resorption and formation biomarker 

concentrations.

Elagolix at 300 mg twice daily and 600-mg daily treatment resulted in the median estradiol 

concentration of 12 pg/mL through month 6 and progesterone concentrations remained low 

(Appendix 5, available online at http://links.lww.com/AOG/B162). Elagolix with 0.5 mg 

estradiol/0.1 mg norethindrone acetate and 1.0 mg estradiol/0.5 mg norethindrone acetate 

resulted in numerically higher estradiol concentrations than elagolix alone. The median 

estradiol concentrations were 30 and 61 pg/mL for the 300-mg elagolix twice-daily with 0.5 

mg estradiol/0.1 mg norethindrone acetate and with 1.0 mg estradiol/0.5 mg norethindrone 

acetate groups, respectively, and 34 and 66 pg/mL for the 600-mg elagolix daily with 0. 5 

mg estradiol/0.1 mg norethindrone acetate and with 1.0 mg estradiol/0.5 mg norethindrone 

acetate groups.

The 300-mg twice-daily elagolix with 1.0 mg estradiol/0.5 mg norethindrone acetate group 

did not have significant mean percent changes from baseline to month 6 compared with 

placebo in triglycerides and low-density lipoprotein (LDL) and high-density lipoprotein 

(HDL) cholesterol (Appendix 6, available online at http://links.lww.com/AOG/B162). All 
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other elagolix groups had significant differences compared with placebo in serum lipid 

outcomes (Appendix 6, http://links.lww.com/AOG/B162). Mean percent changes from 

baseline to month 6 in the LDL:HDL ratio for all elagolix groups, except for 300 mg twice 

daily with 1.0 mg estradiol/0.5 mg norethindrone acetate, were significant compared with 

placebo (Appendix 6, http://links.lww.com/AOG/B162); less than 6% of women in each 

elagolix group had a LDL:HDL ratio greater than 4 after 6 months of treatment. There were 

no discontinuations resulting from increased cholesterol or triglyceride concentrations. All 

serum lipid parameter, which had increased during the treatment period, returned to baseline 

or toward baseline levels by posttreatment month 3 (Appendix 6, http://links.lww.com/AOG/

B162).

Elagolix groups did not have statistically significant mean increases in liver function tests 

(aspartate and alanine aminotransferases and total bilirubin) from baseline to month 6 

compared with placebo (Appendix 7, available online at http://links.lww.com/AOG/B162). 

Across all elagolix groups (n=397), eight elagolix-treated women had aspartate, alanine 

aminotransferase, or both levels three or greater times the upper limit of normal without 

elevations of bilirubin, once per participant, during the treatment period. For the four women 

who remained on treatment, the elevations resolved within 34 days; for the two women who 

had the elevations within 1 day of the last day of the treatment period, the elevations 

resolved in 14 and 59 days; and for the remaining two women who prematurely discontinued 

as a result of the elevations, it resolved 21 and 73 days after stopping treatment. Elagolix 

groups did not have significant changes from baseline to month 6 in glucose compared with 

placebo.

The 300-mg elagolix twice-daily with 0.5 mg estradiol/0.1 mg norethindrone acetate and 

600-mg elagolix daily groups had a significant decrease from baseline to month 6 in 

endometrial thickness compared with placebo; all other groups had no significant changes 

compared with placebo (Appendix 8, available online at http://links.lww.com/AOG/B162). 

There were no cases of endometrial hyperplasia or malignancy after 6 months of treatment, 

as determined by histologic evaluation of endometrial tissue obtained by biopsy.

DISCUSSION

Elagolix treatment with and without add-back therapy showed superiority to placebo in 

significantly reducing menstrual bleeding, increasing hemoglobin concentration, and 

reducing leiomyoma and uterine volumes in women with heavy menstrual bleeding 

associated with uterine leiomyomas. These results were associated with improvements in 

quality of life and confirmed the phase 2a study efficacy results for the 600-mg total daily 

dose of elagolix in improving heavy menstrual bleeding with statistical comparison with 

placebo for two dosing regimens.

Elagolix with add-back therapy showed an acceptable safety profile in women with heavy 

menstrual bleeding associated with uterine leiomyomas. There were no adverse effects on 

the endometrium. There were changes in lipids; however, the LDL-to-HDL ratio was 

minimally affected as a result of the increase in both LDL and HDL. Although hot flush was 

the most commonly reported adverse event by elagolix-treated women, none of the women 
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in the elagolix with 1.0 mg estradiol/0.5 mg norethindrone acetate groups and less than 4% 

in the other elagolix groups discontinued as a result of hot flushes. Elagolix-treated women 

had decreases in bone mineral density, which were attenuated with add-back therapy.

Elagolix is not associated with a flare in hyperestrogenic symptoms; as such, fewer than five 

women in the elagolix-alone groups had a maximal severity of severe for their hot flush 

adverse events. The incidence of hot flushes and decrease in bone mineral density in elagolix 

groups were consistent with its mechanism of action, because they are associated with 

relatively low estradiol levels. Women treated with elagolix had lower levels of estradiol 

compared with placebo. Based on posttreatment data in elagolix-treated women with 

endometriosis, the hypoestrogenic effects of elagolix on bone mineral density and lipids are 

reversible.26

The 300-mg twice-daily and 600-mg daily elagolix doses had similar efficacy profiles with 

statistical significance compared with placebo on bleeding and uterine volume outcomes. 

Their safety profiles were somewhat different: the 300-mg twice-daily dose had fewer 

women who had nausea (6.2% vs 13%) and fewer who prematurely discontinued as a result 

of an adverse event (4.6% vs 13%). Although the total daily dose for the two regimens of 

elagolix are the same, elagolix exhibits greater than dose proportional increases in exposures 

with 600 mg daily.17,18 The safety and efficacy profile of the 600-mg daily dose may be 

acceptable; however, the 300-mg twice-daily dose has been chosen for phase 3 studies based 

on its overall pharmacokinetic, safety and efficacy profile.

Hormone add-back therapy was included in this study to prevent bone mineral decreases and 

hot flushes resulting from elagolix treatment. All elagolix with add-back therapy groups had 

numerically higher levels of plasma estradiol than elagolix alone; however, the higher add-

back dose (1.0 mg estradiol/0.5 mg norethindrone acetate) best attenuated the effect of 

elagolix on bone mineral density. Exploratory analyses also showed an increase in bone 

turnover markers with elagolix treatment, which the add-back therapy prevented. Although 

add-back therapy reduced bone mineral loss, the effect of elagolix alone on total leiomyoma 

volume was attenuated by the addition of add-back therapy.

A strength of this study was the objective quantification by a central reader of menstrual 

blood loss volume using the alkaline hematin method, which quantifies blood loss from 

sanitary products.23 Other methods include the pictorial blood loss assessment chart27 and 

bleeding journals,28 which are semiquantitative and subjective.29 The randomized, placebo-

controlled study design is also a strength of the study.

Women with dominant adenomyosis or polyps greater than 1 cm were not included, and 

thus, the safety and efficacy of elagolix in those patients could not be assessed. Large 

(greater than 1 cm) polyps were excluded because they are a well-established cause of 

abnormal uterine bleeding (independent of uterine leiomyomas) and it is recommended to 

remove these when they are 1 cm or greater. Menstrual blood loss measured by the alkaline 

hematin method was collected and analyzed for months 4 through 6, and therefore effects of 

elagolix on menstrual blood loss volume in the first 3 months of treatment could not be 

assessed. Menstrual blood loss measurements were also limited by variability because 

Carr et al. Page 8

Obstet Gynecol. Author manuscript; available in PMC 2021 March 16.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



approximately 30% of women in the placebo groups met the primary end point. This effect 

has been observed in other studies17,30 and could be the result of lower adherence of women 

in the placebo groups to sanitary product collection compared with active treatment groups.
30 Posttreatment bone mineral density assessment was limited because women were not 

required to have their bone mineral density assessed in the posttreatment period unless their 

lumbar spine or total hip bone mineral density decreased by 5% or greater from baseline to 

month 6.

This randomized, placebo-controlled phase 2b study confirmed the efficacy and safety of the 

600-mg total daily dose of elagolix in women with heavy menstrual bleeding associated with 

uterine leiomyomas. Hormone add-back therapy attenuated hypoestrogenic effects of 

elagolix on bone mineral density while maintaining the efficacy on reducing heaving 

menstrual bleeding in women with uterine leiomyomas.
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Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Study design. BID, twice daily; E2, estradiol; NETA, norethindrone acetate; QD, daily.
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Fig. 2. 
Cohort 1 patient disposition. *Two women were randomized but not treated. †Women may 

have listed more than one reason for premature discontinuation, but only the primary reasons 

are included. ‡Other category is a combination of pregnancy, exclusionary medication 

received, and other categories. BID, twice daily; 0.5/0.1, 0.5 mg estradiol/0.1 mg 

norethindrone acetate; 1.0/0.5, 1.0 mg estradiol/0.5 mg norethindrone acetate.
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Fig. 3. 
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Fig. 4. 
Percentage of women who met the composite primary end point (A) and mean menstrual 

blood loss at baseline and final month (B). Menstrual blood loss was measured from sanitary 

products by the alkaline hematin method. A. *Statistical significance vs placebo is indicated 

for P<.001. B. Arrows indicate the mean percent change from baseline to final month in 

menstrual blood loss. *Significance vs placebo is indicated for P<.001. BID, twice daily; 

QD, daily; 0.5/0.1, 0.5 mg estradiol/0.1 mg norethindrone acetate; 1.0/0.5, 1.0 mg 

estradiol/0.5 mg norethindrone acetate.
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Fig. 5. 
Mean percent change from baseline to month 6 in bone mineral density. Cohort 1 (A) and 

cohort 2 (B). *Significance vs placebo is indicated for P≤.05 using observed data. Error bars 
indicate 95% CI. BID, twice daily; E2, estradiol; NETA, norethindrone acetate; QD, daily.
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