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Background: Elagolix is an oral small molecule second-generation nonpeptide gonadotropin-releasing 
hormone (GnRH) antagonist drug that can quickly and reversibly inhibit female gonadotropins and ovarian 
sex hormones. Previous randomized controlled trials (RCTs) have evaluated the efficacy and safety of elagolix 
alone or in combination with add-back therapy to treat women with heavy menstrual bleeding (HMB) 
caused by uterine fibroids. Hence, this study sought to evaluate the safety and efficacy of elagolix alone or in 
combination with add-back therapy for the treatment of uterine fibroids with HMB. 
Methods: The Cochrane Library, PubMed, Embase and ClinicalTrials.gov databases were searched for 
randomized controlled studies on the application of elagolix alone or with add-back therapy in patients with 
uterine fibroids and HMB from databases establishment to June 15, 2021. The outcomes reference menstrual 
blood loss (MBL), amenorrhea, uterine fibroid symptom quality of life (UFS-QoL), hemoglobin level, bone 
mineral density loss, and adverse events (AEs). The primary endpoint is MBL. Fixed/random effects models 
were used to calculate the risk ratio (RR)/mean difference (MD) and 95% confidence interval (CI) for each 
outcome. 
Results: Two studies with four trials involving 1,217 patients were included in this meta-analysis. 
Compared with the placebo, when elagolix was used alone or given with additional therapy, the number of 
participants who satisfied the MBL was greater (MBL <80 mL and MBL was reduced by more than 50% 
in the last month), improved hemoglobin levels (increased by more than 2 g/dL from baseline to the final 
treatment month) criteria as well as triggered amenorrhea. Elagolix alone or in combination with add-back 
therapy improved the quality of life of patients. Compared with the elagolix treatment alone or with add-
back therapy, the placebo was superior in terms of less bone mineral density change and a lower incidence  
of AEs. 
Conclusions: This study indicated that elagolix alone or in use with add-back therapy can be considered 
as a satisfactory treatment plan for the majority of patients who are diagnosed with uterine fibroids and 
HMB; however, the specific treatment plan should also consider patients’ physical condition and any adverse 
reactions to the drug, based on existing research. 
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Introduction

Uterine fibroids (leiomyomas) are common noncancerous 
tumors of the uterus that originate in the uterine musculature 
compartment, with a prevalence of approximately 11 million 
women in the United States (1,2). The lifetime morbidity 
rates of White and Black women can reach approximately 
70% and 80%, respectively (3,4). The main risk factors 
for uterine fibroids include age, race, premenopausal 
status, time of fetus delivery, and higher body mass index  
(BMI) (5). By the age of 50 years old, up to 50% of affected 
women have symptoms that include heavy menstrual bleeding 
(HMB) or pelvic pain. HMB, as the primary symptom, can 
lead to anemia women with uterine fibroids report that 
these symptoms interfere with daily activities (6-10). Other 
symptoms, such as dysmenorrhea, urinary and gastrointestinal 
reactions, may also affect the psychology, social well-being, 
and quality of life of patients, with 25–50% of requiring 
treatment (11-15). According to published literature, uterine 
fibroids have resulted in a heavy economic burden on both 
women and society, with the cost of treating uterine fibroids 
in the United States being $590–$344 million dollars  
every year (16-19).

There are several options for women who experience 
persistent symptoms due to uterine fibroids, including 
a hysterectomy, uterine myomectomy, uterine artery 
embolization, nonsteroidal anti-inflammatory drugs, 
and hormonal contraceptives. There are noninvasive 
alternatives to hysterectomies in women with fibroids and 
HMB, such as laser myolysis, radiofrequency ablation, and 

magnetic resonance-guided focused ultrasound surgery 
(20-23). However, owing to the increasing demand for 
uterine-sparing noninvasive therapies, patients’ acceptance 
of surgical treatments may be limited (11,18,24). Recently, 
peptide gonadotropin-releasing hormone (GnRH) analogs 
have been widely used to treat endometriosis and fibroids, 
and have assisted treatment for reproductive issues. 
Owing to their peptide structure, most GnRH agonists 
require frequent injections or implantation of long-acting 
formulations (25-27). Therefore, the long-term, safe, and 
effective use of oral formulations for the treatment of 
women suffering from uterine fibroids would be a useful 
alternative to existing therapies.

Elagolix is an orally administered, small molecule 
second-generation nonpeptide GnRH antagonist that 
can quickly and reversibly inhibit female gonadotropins 
and ovarian sex hormones (28-30). Recently, several 
randomized controlled trials (RCTs) have evaluated the 
efficacy and safety of elagolix alone or in combination with 
add-back therapy in women with HMB due to uterine 
fibroids. However, there are no systematic comprehensive 
assessments of the existing evidence that incorporate all 
relevant RCT data published to date. Therefore, the main 
purpose of this review is to report the efficacy and safety of 
treatment with elagolix alone or with add-back therapy for 
women with uterine fibroids who are suffering from HMB, 
through a systematic review and meta-analysis. We present 
this article in accordance with the PRISMA reporting 
checklist (31) (available at https://gs.amegroups.com/article/
view/10.21037/gs-24-386/rc).

Methods

In this review, we considered RCTs and only extracted data 
that included elagolix use alone or with add-back therapy 
or from the placebo groups of the included studies. This 
meta-analysis was registered on the PROSPERO website 
(CRD42021260687).

Search strategy

A systematic literature search was carried out exclusive of 
language restrictions in the Cochrane Library, PubMed, 
Embase and ClinicalTrials.gov databases starting from 
the date of database establishment and concluding on 
June 15, 2021. The following keywords were searched: 
“elagolix”, “elagolix sodium”, “orilissa”, “uterine fibroids”, 
“leiomyomas”, “tumors fibroid”, “RCTs”, and “randomized 
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controlled trial”. In addition. The database search strategy 
is described in Table S1. Further manual searches of the 
references in selected studies and existing literature were 
conducted to identify potential studies that were not 
captured by the electronic database search.

Eligibility and exclusion criteria

Relevant literature that met the following criteria was 
included: (I) premenopausal women aged 18 to 50 years old;  
( II )  having a  normal  menstrual  cycle  interval  of  
24–35 days; (III) having HMB results measured using the 
alkaline hematin method (32) (>80 mL per cycle during  
2–3 screening cycles); (IV) a diagnosis of uterine fibroids; (V) 
having one or more fibroids larger than 2 cm in diameter, 
or having a total volume of multiple uterine fibroids 
between 200 and 2,500 cm3 (by pelvic ultrasound recording, 
as evaluated by a central reader); (VI) having an adequate 
endometrial biopsy that did not exhibit clinically significant 
endometrial pathology; and (VII) RCTs.

The exclusion criteria were as follows: (I) having 
a menstrual cycle exceeding 38 days; (II) having focal 
intracavitary lesions; (III) a diagnoses of hereditary 
coagulopathy or those with a severe or long-term bleeding 
history; and (IV) reviews, animal trials, or non-RCTs.

Study selection

Two professional researchers (Xianying Wang and J.L.) 
independently screened the retrieved documents by title 
and abstract. Disagreements that arose during the screening 
process were resolved through discussions with a third 
researcher. We read the full texts that met the initial 
requirements to determine whether they should be included 
in this study. Any doubts in the selection of eligible studies 
was resolved by discussion with a third researcher.

Data extraction and quality assessment

Two researchers  (Xianying Wang and J .L. )  used 
standardized data collection forms to independently 
extract data from eligible studies. Cross-checking was 
applied to ensure the accuracy of the extracted data when 
extracting, and any differences were resolved through 
discussion with a third author. The extracted data included 
baseline characteristics, outcomes, and literature quality. 
The following data were extracted: trial name, year of 
publication, number of participants in the trial, national 

clinical trial (NCT) number, average age, BMI, menstrual 
bleeding, baseline uterine fibroid symptoms, quality of life 
(UFS-QoL) score, baseline bone mineral density z score, 
and hemoglobin level. 

The study outcomes included the number of women 
whose menstrual blood loss (MBL) met the criteria (MBL 
<80 mL and MBL reduced by more than 50% in the  
last month), amenorrhea (no bleeding or spotting), UFS-
QoL score (change from baseline to the 6th month), the 
number of women whose hemoglobin levels increased 
by more than 2 g/dL from baseline to the final month, 
any adverse events (AEs), and the percent change in bone 
mineral density from baseline to the 6th month. We used the 
Cochrane risk of bias to assess the quality of the RCTs (33).

Statistical analysis

Continuous data were expressed as ranges, and discontinuous 
data were expressed as frequencies or percentages. For 
dichotomous outcomes, the correlation report is the risk 
ratio (RR), and the continuous outcomes are related to the 
mean difference (MD); both of these include 95% confidence 
intervals (CIs). The heterogeneity of each study was evaluated 
by Cochran’s Q and I2. When the P value is less than 0.10 
or I2 is greater than 50%, the study is highly heterogeneous. 
Owing to the limited number of trials included, we did not 
apply Egger’s or Begg’s tests. Publication bias was assessed by 
applying the Luis Furuya-Kanamori asymmetry (LFK) index. 
Review Manager 5.4 (RevMan5.4) and Stata16.0 software 
were used to analyze the data of this systematic analysis. 

The Cochrane criteria were utilized to assess the 
quality of the chosen trials, and RevMan5.4 software was 
employed to generate risk-of-bias graphs. The domains 
evaluated included random sequence generation, allocation 
concealment, blinding of participants and personnel, 
blinding of outcome assessment, incomplete outcome data, 
selective reporting, and other potential biases, which were 
categorized as posing low, high, or unclear risks.

Results

Paper selection results

The literature search and research selection tasks were 
carried out by two authors (Xianying Wang and J.L.). After 
strict implementation of the selection and exclusion criteria, 
a total of 105 studies were retrieved. Seventy-five articles 
remained after the duplicate studies were removed, and  

https://cdn.amegroups.cn/static/public/GS-24-386-Supplementary.pdf


Gland Surgery, Vol 14, No 1 January 2025 63

© AME Publishing Company. Gland Surg 2025;14(1):60-73 | https://dx.doi.org/10.21037/gs-24-386

4 studies remained after the titles and abstracts were read 
and deemed appropriate for review. Finally, two studies with 
four RCTs were included in this meta-analysis (34,35). The 
study selection process is detailed in Figure 1.

General characteristics of the studies and patients

The characteristics and clinical information of the trials and 
patients is summarized in Table 1. The two included studies 
comprised a two-group parallel test (34), a two-group 
test with the same daily dose (35). Additionally, two were 
double-blind studies (34,35). There were 1,217 participants 
in the two studies, including 341 in the elagolix group, 
537 in the elagolix add-back group, and 339 in the placebo 
group.

Risk of bias in the included studies

The risk bias of the individual studies is shown in  
Figure 2. Selection bias was assessed as low in all of the 
included trials. Performance bias was low in two studies; 
one was generated through the technology system (34), 
whereas the other was generated by the interactive response 
system (35). In accordance with the ClinicalTrials.gov 
protocols, and the results in the literature, attrition bias and 
reporting bias was deemed low in all two studies. As they 
were supported by the manufacturer, the studies conducted 
by Schlaff et al. and Carr et al. (34,35) were deemed high in 
terms of the other bias risk.

Efficacy outcomes

Main endpoint: MBL
This endpoint was measured by the number of women 
who met the MBL criteria mentioned above. Two studies 
(34,35), including four independent pilot projects (involving 
1,217 participants), reported this outcome. The results are 
displayed in Table 2 and Figures 3-5. The LFK indices are 
shown in Table 3.

Compared with those in the placebo group, more women 
in the elagolix group reached the criteria, and the difference 
was statistically significant [RR 4.92, 95% CI: 2.68, 9.05; 
P<0.00001]. Additionally, there was high heterogeneity 
among these studies (I2=85%, P=0.0002). The detailed 
results are shown in Figure 3.

Moreover, there was a significant difference between 
the elagolix add-back group (RR 4.43, 95% CI: 2.31, 8.50, 
P<0.00001) and the placebo groups in terms of this study 

endpoint. The heterogeneity (I2=86%, P<0.0001) was high 
(Figure 4).

Marginally, more women in the add-back group met 
the criteria than the women who used elagolix alone (RR 
1.12, 95% CI: 1.04, 1.19, P=0.002). The heterogeneity was 
moderate (I2=44%, P=0.15). Figure 5 displays the details.

Amenorrhea (no bleeding or spotting)
Two studies (34,35) including a total of 977 participants 
reported on this endpoint, which was defined as the number 
of women without bleeding or spotting by observing the 
hemoglobin data. The detailed information is shown in 
Table 2 and Figure S1. The LFK indices are shown in Table 3.

A greater number of women had amenorrhea in the 
elagolix treatment group (RR 11.83, 95% CI: 6.59, 21.23, 
P<0.00001) than in the placebo group (Figure S1A). We 
found no heterogeneity among these trials (I2=0%, P=0.93).

Compared with those in the placebo group, more women 
in the elagolix add-back group experienced amenorrhea (RR 
36.13, 95% CI: 9.04, 144.35, P<0.00001) compared to the 
placebo group (Figure S1B). No obvious heterogeneity was 
found among these studies (I2=0%, P=0.94).

Hemoglobin level
Information about this outcome was available in two studies 
(34,35), involving a total of 628 participants. The women 
whose hemoglobin level increased >2 g/dL satisfied these 
criteria.

More women met these criteria in the elagolix group (RR 
2.50, 95% CI: 1.91, 3.26; P<0.00001) than in the placebo 
group (Table 2, Figure S2A). No evidence of heterogeneity 
was found (I2=0%, P=0.41). 

Compared with placebo, the number of women who 
satisfied these criteria using elagolix in combination with 
add-back therapy, was greater (RR 2.27, 95% CI: 1.72, 2.99, 
P<0.00001). There was no heterogeneity among the studies 
(I2=0%, P=0.53) (Table 2, Figure S2B).

There were no differences between the elagolix used 
alone and elagolix with add-back therapy in terms of this 
endpoint (RR 1.09, 95% CI: 0.93, 1.28, P=0.26), and the 
heterogeneity among the studies was mild (I2=37%, P=0.19) 
(Table 2, Figure S2C).

Uterine fibroid symptom quality of life (UFS-QoL)
The UFS-QoL outcome includes two aspects, symptom 
severity and health-related quality of life. Evaluation is in 
the form of a scoring system. Data on the UFS-QoL are 
available for 876 participants (Table 2).

http://ClinicalTrials.gov
https://cdn.amegroups.cn/static/public/GS-24-386-Supplementary.pdf
https://cdn.amegroups.cn/static/public/GS-24-386-Supplementary.pdf
https://cdn.amegroups.cn/static/public/GS-24-386-Supplementary.pdf
https://cdn.amegroups.cn/static/public/GS-24-386-Supplementary.pdf
https://cdn.amegroups.cn/static/public/GS-24-386-Supplementary.pdf
https://cdn.amegroups.cn/static/public/GS-24-386-Supplementary.pdf
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Table 2 Comparison of the efficiency and safety endpoints

Outcomes Comparisons Participants Statistical method RR (95% CI) Heterogeneity
Test for 
overall effect

Menstrual blood loss Elagolix vs. 
placebo

680 RR (M-H, 
random, 95% CI)

4.92 (2.68, 9.05) P=0.0002, I2=85% P<0.00001

Elagolix add-back 
vs. placebo

876 RR (M-H, 
random, 95% CI)

4.43 (2.31, 8.50) P<0.0001, I2=86% P<0.00001

Elagolix vs. elagolix 
add-back

878 RR (M-H, fixed, 
95% CI)

1.12 (1.04, 1.19) P=0.15, I2=44% P=0.002

Amenorrhea Elagolix vs. 
placebo

853 RR (M-H, fixed, 
95% CI)

11.83 (6.59, 21.23) P=0.93, I2=0% P<0.00001

Elagolix add-back 
vs. placebo

260 RR (M-H, fixed, 
95% CI)

36.13 (9.04, 144.35) P=0.94, I2=0% P<0.00001

Hemoglobin level Elagolix vs. 
placebo

393 RR (M-H, fixed, 
95% CI)

2.50 (1.91, 3.26) P=0.41, I2=0% P<0.00001

Elagolix add-back 
vs. placebo

430 RR (M-H, fixed, 
95% CI)

2.27 (1.72, 2.99) P=0.53, I2=0% P<0.00001

Elagolix vs. elagolix 
add-back

433 RR (M-H, fixed, 
95% CI)

1.09 (0.93, 1.28) P=0.19, I2=37% P=0.26

Table 2 (continued)

Figure 2 Quality assessment of the included studies. Green 
represents low risk, yellow represents unclear risk, and red represents 
high risk.

In terms of symptom severity, the scores of the elagolix 
with add-back therapy group (MD −21.64, 95% CI: −30.96, 
−12.32; P<0.00001) were significantly lower than those of 
the placebo group. High heterogeneity existed among the 
included studies (I2=89%, P<0.00001) (Table 2, Figure S3A). 

With respect to health-related quality of life, women 
treated with elagolix and add-back therapy (MD 23.82, 95% 
CI: 13.86, 33.78; P<0.00001) had higher scores than those 
treated with the placebo. There was high heterogeneity 
among the included trials (I2=89%, P<0.00001) (Table 2, 
Figure S3B). 

Safety

Bone mineral density
Bone mineral density change was described in three 
locations, the lumbar spine, the total hip, and the femoral 
neck. Two articles (34,35) with four trials reported on this 
endpoint.

For lumbar spine bone density, the percentages of density 
change in the elagolix (MD −3.38, 95% CI: −3.90, −2.87, 
P<0.00001) (Figure S4A) and elagolix add-back (MD −0.70, 
95% CI: −0.85, −0.55, P<0.00001) groups (Figure S4B) were 
lower than those in the placebo group. Compared with the 
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Table 2 (continued)

Outcomes Comparisons Participants Statistical method RR (95% CI) Heterogeneity
Test for 
overall effect

UFS-QoL (symptom 
severity)

Elagolix add-back 
vs. placebo

876 MD (M-H, 
random, 95% CI)

−21.64 (−30.96, −12.32) P<0.00001, I2=89% P<0.00001

UFS-QoL (health-
related)

Elagolix add-back 
vs. placebo

876 MD (M-H, 
random, 95% CI)

23.82 (13.86, 33.78) P<0.00001, I2=89% P<0.00001

Bone mineral density 
(Lumbar spine)

Elagolix vs. 
placebo

574 MD (M-H, 
random, 95% CI)

−3.38 (−3.90, −2.87) P<0.00001, I2=98% P<0.00001

Elagolix add-back 
vs. placebo

740 MD (M-H, 
random, 95% CI)

−0.70 (−0.85, −0.55) P<0.0001, I2=87% P<0.00001

Elagolix vs. elagolix 
add-back

729 MD (M-H, 
random, 95% CI)

−2.60 (−2.98, −2.23) P<0.00001, I2=97% P<0.00001

Bone mineral density 
(total hip)

Elagolix vs. 
placebo

575 MD (M-H, 
random, 95% CI)

−2.11 (−2.43, −1.78) P<0.00001, I2=97% P<0.00001

Elagolix add-back 
vs. placebo

740 MD (M-H, 
random, 95% CI)

−0.37 (−0.73, −0.02) P<0.00001, I2=98% P=0.04

Elagolix vs. elagolix 
add-back

729 MD (M-H, 
random, 95% CI)

−1.73 (−1.94, −1.52) P<0.00001, I2=94% P<0.00001

Bone mineral density 
(femoral neck)

Elagolix vs. 
placebo

574 MD (M-H, 
random, 95% CI)

−2.01 (−2.77, −1.26) P<0.00001, I2=98% P<0.00001

Elagolix add-back 
vs. placebo

740 MD (M-H, 
random, 95% CI)

−0.48 (−0.68, −0.27) P=0.0003, I2=84% P<0.00001

Elagolix vs. elagolix 
add-back

729 MD (M-H, 
random, 95% CI)

−1.49 (−2.07, −0.92) P<0.00001, I2=98% P<0.00001

Any AEs Elagolix vs. 
placebo

680 RR (M-H, fixed, 
95% CI)

1.23 (1.13, 1.34) P=0.59, I2=0% P<0.00001

Elagolix add-back 
vs. placebo

876 RR (M-H, fixed, 
95% CI)

1.06 (0.97, 1.17) P=0.36, I2=7% P=0.18

Elagolix vs. elagolix 
add-back

878 RR (M-H, 
random, 95% CI)

1.16 (1.01, 1.33) P=0.01, I2=72% P=0.04

Any serious AEs Elagolix vs. 
placebo

680 RR (M-H, fixed, 
95% CI)

1.15 (0.55, 2.38) P=0.14, I2=45% P=0.71

Elagolix add-back 
vs. placebo

876 RR (M-H, 
random, 95% CI)

0.84 (0.17, 4.02) P=0.04, I2=63% P=0.83

Elagolix vs. elagolix 
add-back

878 RR (M-H, fixed, 
95% CI)

1.48 (0.72, 3.03) P=0.86, I2=0% P=0.28

Hot flush Elagolix vs. 
placebo

680 RR (M-H, fixed, 
95% CI)

9.14 (5.84, 14.29) P=0.81, I2=0% P<0.00001

Elagolix add-back 
vs. placebo

876 RR (M-H, fixed, 
95% CI)

3.02 (1.87, 4.86) P=0.72, I2=0% P<0.00001

Elagolix vs. elagolix 
add-back

878 RR (M-H, fixed, 
95% CI)

2.97 (2.40, 3.67) P=0.30, I2=18% P<0.00001

RR, risk ratio; MD, mean difference; M-H, Mantel-Haenszel; CI, confidence interval; UFS-QoL, uterine fibroid symptom quality of life; AEs, 
adverse events 
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Figure 3 Forest plot of women who reached the MBL criteria between the elagolix alone and placebo groups. M-H, Mantel-Haenszel; CI, 
confidence interval; MBL, menstrual blood loss.

Figure 4 Forest plot of women who reached the MBL criteria between the elagolix add-back and placebo groups. M-H, Mantel-Haenszel; 
CI, confidence interval; MBL, menstrual blood loss.

Figure 5 Forest plot of women who reached the MBL criteria between the elagolix alone and elagolix add-back groups. M-H, Mantel-
Haenszel; CI, confidence interval; MBL, menstrual blood loss.

elagolix alone group, the elagolix add-back therapy group 
(MD −2.60, 95% CI: −2.98, −2.23; P<0.00001) (Figure S4C) 
had greater lumbar spine bone density change. There was 
high heterogeneity among these three comparisons (Table 2).

In terms of the total hip, the pooled analysis revealed 
that elagolix reduced bone density more than the 
placebo (MD −2.11, 95% CI: −2.43, −1.78, P<0.00001)  
(Figure S5A); however, the elagolix add-back group was 
similar to the placebo group (MD −0.37, 95% CI: −0.73, 
−0.02, P=0.04) (Figure S5B). Compared to the elagolix add-
back therapy, elagolix alone (MD −1.73, 95% CI: −1.94, 

−1.52, P<0.00001) (Figure S5C) significantly reduced total 
hip bone density. The heterogeneity among the trials that 
reported on this outcome was very high (Table 2).

When evaluating the percent change in femoral neck 
bone density, the meta-analysis revealed that both the 
elagolix used alone (MD −2.01, 95% CI: −2.77, −1.26, 
P<0.00001) and the elagolix add-back therapy (MD −0.48, 
95% CI: −0.68, −0.27, P<0.00001) group have greater 
reduction of bone density than the placebo group, and the 
review revealed that there was high heterogeneity among 
the two comparisons (Figures S6A,S6B). Compared with 

https://cdn.amegroups.cn/static/public/GS-24-386-Supplementary.pdf
https://cdn.amegroups.cn/static/public/GS-24-386-Supplementary.pdf
https://cdn.amegroups.cn/static/public/GS-24-386-Supplementary.pdf
https://cdn.amegroups.cn/static/public/GS-24-386-Supplementary.pdf
https://cdn.amegroups.cn/static/public/GS-24-386-Supplementary.pdf


Gland Surgery, Vol 14, No 1 January 2025 69

© AME Publishing Company. Gland Surg 2025;14(1):60-73 | https://dx.doi.org/10.21037/gs-24-386

Table 3 LFK index of outcomes

Outcomes Comparisons LFK index

Menstrual blood loss Elagolix vs. placebo 1.65 (minor asymmetry)

Elagolix add-back vs. placebo −1.72 (minor asymmetry)

Elagolix vs. elagolix add-back 0.8 (no asymmetry)

Amenorrhea Elagolix vs. placebo −2.26 (major asymmetry)

Elagolix add-back vs. placebo 1.29 (minor asymmetry)

Hemoglobin level Elagolix vs. placebo 1.90 (minor asymmetry)

Elagolix add-back vs. placebo 2.26 (major asymmetry)

Elagolix vs. elagolix add-back −0.08 (no asymmetry)

UFS-QoL (symptom severity) Elagolix add-back vs. placebo 0.62 (no asymmetry)

UFS-QoL (health-related) Elagolix add-back vs. placebo −1.63 (minor asymmetry)

Bone mineral density (Lumbar spine) Elagolix vs. placebo −3.85 (major asymmetry)

Elagolix add-back vs. placebo −5.89 (major asymmetry)

Elagolix vs. elagolix add-back −3.13 (major asymmetry)

Bone mineral density (total hip) Elagolix vs. placebo −3.59 (major asymmetry)

Elagolix add-back vs. placebo −5.67 (major asymmetry)

Elagolix vs. elagolix add-back 6.93 (major asymmetry)

Bone mineral density (femoral neck) Elagolix vs. placebo −2.10 (major asymmetry)

Elagolix add-back vs. placebo −3.3 (major asymmetry)

Elagolix vs. elagolix add-back −2.11 (major asymmetry)

Any AEs Elagolix vs. placebo 1.07 (minor asymmetry)

Elagolix add-back vs. placebo 0.85 (no asymmetry)

Elagolix vs. elagolix add-back 1.62 (minor asymmetry)

Any serious AEs Elagolix vs. placebo 2.48 (major asymmetry)

Elagolix add-back vs. placebo 2.5 (major asymmetry)

Elagolix vs. elagolix add-back 2.91 (major asymmetry)

Hot flush Elagolix vs. placebo −1.14 (minor asymmetry)

Elagolix add-back vs. placebo 1.74 (minor asymmetry)

Elagolix vs. elagolix add-back −0.45 (no asymmetry)

LFK, Luis Furuya-Kanamori; AEs, adverse events; UFS-QoL, uterine fibroid symptom quality of life.

that of the elagolix add-back group, the bone density of 
the elagolix used alone group (MD −1.49, 95% CI: −2.07, 
−0.92, P<0.00001) (Figure S6C) was lower. There was 
evidence of heterogeneity amongst the included trials  
(Table 2).

AEs
Any AEs or hot flushes were included in our meta-analysis. 
Compared to the placebo group, the elagolix group was 
associated with a greater risks of any AEs and hot flushes (RR 
1.23, 95% CI: 1.13, 1.34, P<0.00001; RR 9.14, 95% CI: 

https://cdn.amegroups.cn/static/public/GS-24-386-Supplementary.pdf
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5.84, 14.29, P<00001). There was no heterogeneity among 
these comparisons [(I2=0%, P=0.59), (I2 =0%, P=0.81)]  
(Table 2, Figure S7A,S7B). 

Additionally, the risk of any AE associated with elagolix 
alone was similar to the risk associated with elagolix with 
add-back therapy (RR 1.16, 95% CI: 1.01, 1.33, P=0.04), 
but the risk associated with hot flushes was greater when 
elagolix was used alone (RR 2.97, 95% CI: 2.40, 3.67, 
P<0.00001) than when elagolix was used with add-back 
therapy. There was high heterogeneity in terms of any 
AEs (I2=72%, P=0.01) (Figure S7C) but no heterogeneity 
was found in terms of hot flush events (I2=18%, P=0.30)  
(Figure S8A). 

There was no difference in any AEs between elagolix 
add-back therapy and the placebo (RR 1.06, 95% CI: 
0.97, 1.17; P=0.18) and the heterogeneity was low (I2=7%, 
P=0.36) (Figure S8B). In terms of hot flushes, those in the 
elagolix add-back group experienced more than those in the 
placebo group (RR 3.02, 95% CI: 1.87, 4.86; P<0.0001), 
and there was no heterogeneity among the trials (I2=0%, 
P=0.72) (Figure S8C).

No differences or obvious heterogeneity was found in 
the comparison between elagolix, elagolix add-back therapy, 
and placebo in terms of serious AEs (Figure S9A-S9C).

Discussion 

This was the first meta-analysis to evaluate the efficacy 
and safety of elagolix alone or combination with add-
back therapy in the treatment of HMB caused by uterine 
fibroids. This represents the inaugural meta-analysis to 
assess the effectiveness and safety of elagolix, both as a 
monotherapy and in combination with add-back therapy, 
for the treatment of HMB resulting from uterine fibroids. 
The results indicated that elagolix used alone or with add-
back therapy was superior to the placebo in terms of MBL, 
causing amenorrhea, and increasing hemoglobin levels. 
There was no difference between the elagolix and elagolix 
add-back groups in terms of MBL and hemoglobin levels. 
In terms of the UFS-QoL, elagolix add-back therapy was 
superior to the placebo. The elagolix alone or with add-back 
groups was inferior to the placebo in terms of less AEs but 
the three groups were similar regarding incidents of serious 
AEs. Compared to patients in the placebo group, patients in 
the elagolix group had lower level of bone mineral density. 
Treatment with elagolix add-back group was more effective 
at preventing the loss of bone mineral density than elagolix 
therapy alone. 

Elagolix is a highly effective, nonpeptide GnRH receptor 
antagonist (36,37) that can competitively bind to the GnRH 
receptor in the pituitary, and by blocking endogenous 
GnRH signaling, it inhibits luteinizing hormone (LH) 
and follicle-stimulating hormone (FSH), thereby reducing 
the production of estradiol and progesterone (28,29,38). 
Its nonpeptide structure means that because it does not 
undergo gastrointestinal proteolysis, it can be administered 
orally, and inhibit ovarian function in a dose-dependent 
manner. However, by reducing the concentration of 
estradiol, the drug results in several adverse reactions. 
Elagolix alone or in combination with add-back therapy 
results in no clinically significant endometrial abnormalities. 
Additionally, these patients also have low incidences of 
serious AEs, which are not associated with drug-induced 
liver injuries. Hot flushes were a common AE reported 
in the elagolix group, and fewer patients in the elagolix 
add-back group experienced hot flushes than those in 
the elagolix alone group. Elagolix add-back therapy was 
obviously more advantageous in terms of preventing bone 
mineral density reduction, which is related to an increase 
in estradiol. The hypoestrogenic effect of elagolix on bone 
mineral density is reversible (39). To alleviate the reduction 
of bone mineral density, elagolix should be administered at 
the lowest effective dose with a limited duration. Even in 
use with estradiol and norethindrone acetate, it is necessary 
to pay attention to the dosage and course of treatment (40). 
Before taking elagolix, hormonal contraceptives should be 
discontinued for at least 1 week, in order to not influence 
the treatment effect (36).

The treatment options for uterine fibroids include 
medications and surgery. Surgical management can include 
a hysterectomy, myomectomy, endometrial ablation, 
or uterine artery embolization, procedure price ranges 
from $6,000 to $15,000 (41). Surgical treatment also 
involves several complications, including intraoperative 
bleeding, postoperative fever, surgical site infection, and 
gastrointestinal injury (37). Compared to surgical options, 
treatment with pharmaceuticals have several advantages: 
(I) they cost between $6,000 and $9,000 (41); (II) it is non-
invasive or can be less physically traumatic; and (III) most 
importantly, they encourage faster return to normal life, 
without hospitalization. According to the literature (42,43), 
patients who are not considered responders may have a 
clinically significant response to elagolix with add-back 
therapy. Additionally, Muneyyirci-Delale et al. (44) reported 
that elagolix with add-back therapy was effective in reducing 
HMB in women with uterine fibroids and concurrent 
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adenomyosis. However, the duration of dosing and the low 
estrogen effects that lead to hot flushes and bone loss are 
the main disadvantages of pharmaceutical treatments.

The results indicate that elagolix is a comparatively 
advantageous treatment, and this study provides clinically 
relevant information to guide treatment decisions. Despite 
the high quality of the included studies, several limitations 
in this meta-analysis should be noted and considered. First, 
the relatively small number of included studies and the 
total number of patients, coupled with the risk of bias in 
the included trials presents limited data on some results, 
such as the volume of fibroids after oral medication and the 
UFS-QoL of the elagolix alone group. Second, different 
clinical studies have dissimilar patient populations, so even 
if statistical adjustments are made in the analysis, clinical 
heterogeneity may also exist; a correctly defined patient 
population is one of the key factors related to success. 
Third, owing to the limited amount of data and the five 
comparisons consisting of only three studies, subgroup 
analysis was challenging. Additionally, elagolix is only 
approved in only the US and Canada in combination with 
add-back therapy (E2/NETA) and elagolix used alone is 
not a formally approved treatment. Finally, all included 
studies were sponsored by pharmaceutical companies. The 
confounding factors brought about by these limitations 
may introduce a bias in this meta-analysis, and addressing 
potential confounding factors or variations in study 
populations would provide a more balanced interpretation 
of the results.

Together, the aforementioned aspects reinforce the 
need for more large, well-designed trials on the safety and 
efficiency of oral elagolix in patients suffering from HMB 
with uterine fibroids.

Conclusions

In conclusion, elagolix used alone or in combination with 
an add-back therapy is effective and safe in patients with 
HMB caused by uterine fibroids. It could be considered 
as a reliable treatment option for uterine fibroids patients 
with HMB Additionally, more high-quality randomized 
controlled studies are needed to verify or modify the results 
of this work.
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