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Abstract

Background: Heavy menstrual bleeding (HMB) is a common clinical finding in patients with uterine leiomyomas
that can negatively impact their quality of life. Recently, a novel oral GnRH-antagonist (elagolix) has emerged as a
possible therapeutic agent for this ailment. Herein data was pooled from clinical trials assessing the safety and
efficacy of elagolix with and without add-back therapy.

Main text: PubMed and Cochrane library were systematically searched for RCTs that measured the efficacy and
safety of elagolix for the treatment of uterine fibroid-associated HMB. All safety and efficacy endpoints were
compared between elagolix-alone, elagolix w/add-back therapy, and placebo. The primary efficacy endpoint was
defined as the number of women who achieved menstrual blood loss (MBL) < 80 ml and a reduction in MBL from
baseline of > 50% at the end of treatment. Secondary outcomes assessed included change in hemoglobin levels,
incidence suppression of bleeding and amenorrhea, and the incidence of adverse events. The random effects
model was used to pool data, and heterogeneity was assessed using I2.
Our search identified 4 clinical trials meeting our PICO criteria, with a total of 916 patients. Analysis of the primary
outcome revealed that elagolix-alone was the most effective treatment compared to both placebo (LOR = 3.47, CI
= 3.03–3.91, p = 0.000, I2 = 0.0%) and add-back therapy (LOR = 0.64, CI = 0.12–1.16, p = 0.016, I2 = 43.1%).
Furthermore, both elagolix groups (irrespective of add-back therapy) observed a significant improvement in post-
treatment hemoglobin levels as compared to the placebo group (elagolix-alone vs PBO: LOR = 1.44, CI = 0.66–2.22,
I2 = 66.0%, p = 0.000; elagolix-w/add-back therapy vs PBO: LOR = 1.22, CI = 0.78–1.66, I2 = 0.0%, p = 0.000).
Concerning safety, while elagolix without add-back therapy had the highest overall incidence of adverse effects
(elagolix-alone vs placebo LOR = 0.84, CI = 0.48–1.20, I2 = 7.8%, p = 0.000; elagolix-alone vs elagolix-w/add-back
LOR = 0.68, CI = 0.09–1.26, p = 0.024, I2 = 64.6%), the incidence of serious (life threatening) adverse events between
all 3 treatment groups was not statistically different. The inclusion of add-back therapy with elagolix made the
treatment noticeably safer (elagolix-w/add-back vs placebo: LOR = 0.19, CI = − 0.10 to 0.48, I2 = 0.0%, p = 0.194)
without seriously compromising its efficacy.
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Conclusion: High-quality evidence from 4 trials suggests that elagolix is an effective treatment for leiomyoma-
associated HMB, with a marked improvement in all efficacy endpoints. Furthermore, the inclusion of add-back
therapy in the treatment regimen should be considered as it mitigates the hypoestrogenic effects of elagolix.
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Background
Uterine fibroids (leiomyomas) are benign myometrial
monoclonal tumors that have been classified as the
most common gynecological disorder occurring in
women worldwide [1] . By estimation, 70% of women
by the age of 50 will show the presence of uterine fi-
broids, out of which 30% will be symptomatic. Pa-
tients with uterine fibroids may also experience a
plethora of symptoms such as abnormal uterine
bleeding, pelvic pain, dyspareunia, obstructive effects
on bladder or rectum, and infertility, among others
[2]. According to a global survey, 59.8% of women
with the diagnosis of uterine fibroids self-reported
heavy and prolonged vaginal bleeding compared to
those without fibroids (37.4%) [3].
Treatment and management of this disease varies

based on the clinical presentation. Asymptomatic pa-
tients and those with no intention of conceiving require
no special treatment and are managed conservatively
with periodic monitoring [4]. In contrast, symptomatic
patients may pursue both surgical and pharmacological
avenues. While surgical hysterectomy remains the only
true curative solution, its invasive and highly intensive
nature bars it from being the first approach. The pre-
ferred approach usually involves either pharmacological
therapy such as gonadotropin-releasing hormone ago-
nists and antagonists, or selective progesterone receptor
modulators (SPRMs), or surgical options such myomec-
tomy and laparoscopic techniques (such as mini-
laparotomy-assisted vaginal surgery) [5, 6].
While numerous different pharmacological approaches

to treating uterine fibroids are available, the current
fore-runners with the strongest evidence-base include
GnRH agonists and SPRMs [6]. Moreover, it is not un-
common in such cases to include add-back therapy of
some sort (estrogen, progesterone, or a combination of
both) in the therapeutic regimen so as to offset the
hypoestrogenic effects of these drugs [7].
Recently, a novel GnRH antagonist (elagolix) has gar-

nered attention with its potential role as an oral treat-
ment option for HMB associated with uterine fibroids
having become an area of interest. The role of elagolix
for the treatment of endometriosis-related pain has been
unequivocally proven and cemented by previous studies
[8, 9], notably Ezzati et al. [8]. However, major clinical
trials evaluating its efficacy and safety for management
of heavy menstrual bleeding in leiomyoma patients have

only concluded relatively recently, with a few that are
still underway (NCT03886220, NCT03271489) [10, 11].
Recently, the results from two phase 3 trials have been

published, shedding new light on elagolix as a potential
treatment for uterine fibroid-associated menorrhagia,
and necessitating an evaluation of both its efficacy and
safety in this context. The primary focus of this study
would be to undertake a careful analysis of all evidence
available, both new and old, in order to reach a consen-
sus as to the role of elagolix with and without add-back
therapy in reducing heavy menstrual bleeding in patients
as the primary endpoint. Other safety and efficacy out-
comes including its impact on the menstrual cycle
(amenorrhea or suppression of bleeding), effect on
hemoglobin levels, and any adverse effects during the
course of treatment will also be evaluated as secondary
endpoints.
According to a study, 24% of women considered the

debilitating effects of uterine fibroids a major factor be-
hind failed career ambition [12]. Specifically, HMB in
women was revealed to profoundly impact their daily
quality of life, preventing them from fully engaging in
family, professional, and social activities [13]. In addition
to lower productivity, and affecting their school and
work, it may also lead to long-term health consequences
such as anemia due to iron deficiency [14]. It is evident
that uterine fibroids contribute to a massive economic
burden for women as well as healthcare systems. Results
of this meta-analysis may assist healthcare professionals
reach another safe and cost-effective option with the po-
tential to be at the forefront of medical management for
this disease, thereby earning the affected women a well-
deserved respite.

Main text
Methodology
Randomized clinical trials were selected for this review
and meta-analysis, based on the PICO criteria described
as follows. The population of the study included non-
pregnant, premenopausal adult females diagnosed with
uterine leiomyoma complaining of heavy menstrual
bleeding (menstrual blood loss> 80ml during at least 2
consecutive menstrual cycles). Patients in the interven-
tion group received elagolix with or without add-back
therapy, while the control group was only given placebo.
The primary outcome assessed was the number of
women without heavy menstrual bleeding at the end of
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treatment. Additionally, multiple secondary endpoints
including suppression of bleeding (spotting allowed),
amenorrhea (no spotting allowed), changes in
hemoglobin levels, and serious and total adverse events
were also assessed.
A comprehensive literature search of PubMed, PMC

central, Cochrane Library, and Google Scholar was con-
ducted by 2 independent reviewers using a search string
composed of the following key-terms: “Elagolix,” “ori-
lissa,” “menstrual bleeding,” “menorrhagia,” “fibroids,”
and “leiomyoma.” All studies published from January,
2000, to 1 January, 2021 (date of last search), with full
texts available in English were considered for analysis.
Reviewers screened studies by title and abstract, and the
full-text article was referred to where more information
was needed. In the event of any disagreements, a third
reviewer was consulted. Relevant data was extracted
from the selected studies using piloted forms by 2 inde-
pendent reviewers and was stored electronically in a
spreadsheet. This extracted information included year of
study, lead author/trial name, design, inclusion/exclusion
criteria, population demographics and baseline clinical
characteristics, details of interventions and controls in-
cluding dosages, duration of treatment, the outcomes of
interest described above including their respective
follow-up periods, and any funding sources. Studies were
included in the systematic review and meta-analysis if
they were RCTs and met the PICO criteria described
above. In case of multi-armed trials with different dos-
ages of elagolix, only those arms with 600 mg/day were
included in the analysis as they were consistently re-
ported by all included studies. Similarly concerning add-
back therapy, only regiments including 1.0 mg estradiol
were included to allow for a fair pooling of results. A
PRISMA flow diagram was used to illustrate the search
strategy results [15].
Risk of bias in individual studies was assessed using

the Cochrane Risk of Bias Tool for parallel, independent
randomized clinical trials (CRoB Tool) [16].
Direct pairwise meta-analysis was used to pool data

from these studies using the Mantel-Haenszel random
effects model. Log-odds ratio (LOR) with 95% confi-
dence intervals was the chosen effect estimate, and het-
erogeneity was reported as I2. Forest plots were
constructed to visualize the differences in outcomes be-
tween the 2 interventions and placebo. Funnel plots
were constructed and Harbord’s test was performed to
statistically assess any publication bias. Leave one out
sensitivity analysis was also conducted to ensure that a
single study was not driving the results.

Results
Our search strategy identified 3 publications [17–19],
reporting results from 4 multi-armed randomized

controlled trials that met our criteria for inclusion in the
review (Fig. 1). Data from a total of five arms (from the
4RCTs) which met the previously described PICO cri-
teria were included in the meta-analysis.
The basic study characteristics and the outcomes

assessed by the included trials are shown in Tables 1
and 2 respectively. Table 3 shows the basic demograph-
ics and baseline clinical characteristics of study partici-
pants. It is evident that while there is no notable
variation in the participant ages between the trials, the
BMI of patients in Elaris UF-1 and UF-2 is higher com-
pared to the other studies. Both of these patient charac-
teristics, however, are similar between treatment groups
in all trials. Additionally, patient hemoglobin levels, and
baseline menstrual blood loss, are observed to be similar
between all treatment groups and studies. While the
same is generally true for uterine volume, there is a not-
able exception (Carr 300). Uterine volumes in this case
are generally higher than in other trials, and significant
within-group variation can also be appreciated.
Results of quality assessment of individual studies con-

ducted using the CRoB tool are shown in Table 4. Both
phase 3 trials and the phase 2b study were evaluated to
have an overall low risk of bias. There were some con-
cerns regarding the phase 2a trial as there was insuffi-
cient information to make an assessment regarding
randomization, blinding, and allocation concealment.
With respect to the primary outcome (number of

women with menstrual blood loss < 80 ml and a reduc-
tion of > 50% from baseline), the pooled analysis re-
vealed that elagolix without add-back was significantly
more effective as compared to both placebo (LOR =
3.47, CI = 3.03–3.91, p = 0.000, I2 = 0.0%) and add-back
(LOR = 0.64, CI = 0.12–1.16, p = 0.016, I2 = 43.1%)
(Fig. 2). Moreover, elagolix with add-back therapy while
not as effective as elagolix alone was still significantly
better when compared to placebo (LOR = 2.74, CI =
2.21–3.27, I2 = 48.0%, p = 0.000). This same trend of ela-
golix being the most effective, followed by add-back
therapy, was also observed in all secondary bleeding end-
points. Concerning suppression of bleeding, elagolix was
more effective than both placebo (LOR = 4.61, CI =
3.96–5.27, I2 = 0.0%, p = 0.000) and add-back (LOR =
1.50, CI = 1.17–1.83, I2 = 0.0%, p = 0.000) (Fig. 3a). The
same was also true regarding placebo (LOR = 4.51, CI =
3.82–5.20, I2 = 0.0%, p = 0.000) and add-back (LOR =
1.45, CI = 1.12–1.78, I2 = 0.0%, p = 0.000) therapy in
amenorrhea (Fig. 3b).
Patients in the phase 2 trials who were given elagolix

were observed to have had significant improvement (> 1
mg/dL increase) in their hemoglobin levels compared to
the placebo group (elagolix alone vs PBO: LOR = 1.44,
CI = 0.6–2.22, I2 = 66.0%, p = 0.000; elagolix w/ add-
back therapy vs PBO: LOR = 1.22, CI = 0.78–1.66, I2 =
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0.0%, p = 0.000) (Fig. 4). Interestingly, this outcome did
not differ significantly between patients given add back
therapy and those given elagolix alone (elagolix alone vs
elagolix w/add-back therapy: LOR = 0.21, CI = − 0.59 to
1.01, I2 = 68.2, p = 0.607). While the phase 3 trials in-
stead reported the number of women with both baseline
hemoglobin ≤10.5 g/dL and who observed an increase of
≥ 2 g/dL, these results were similar to those from the
aforementioned studies. There was significant variation
with this respect to this outcome between the three
treatment groups (UF1: p < 0.001; UF2: p < 0.02). How-
ever, it can be inferred that this outcome did not vary
significantly between elagolix alone and elagolix with
add-back therapy (UF-1: elagolix alone difference from
PBO = 49.7%, CI = 30.27–69.18, elagolix w/ add-back
therapy difference from PBO =45.4%, CI = 26.9–63.92;
UF-2: elagolix alone difference from PBO = 19.2%, CI =
− 6.0 to 44.3, elagolix w/ add-back therapy difference
from PBO =29.2%, CI = 7.6–50.7).
With reference to serious adverse events (life-threaten-

ing complications that resulted in discontinuation of
treatment), neither group varied significantly as com-
pared to the other two (Fig. 5). On the other hand when

comparing overall adverse effects, no significant differ-
ence was found between patients receiving placebo and
add-back therapy (LOR = 0.19 CI = − 0.10 to 0.48 I2 =
0.0%, p = 0.194). In contrast patients receiving elagolix
experienced a higher incidence of adverse events than
both placebo (LOR = 0.84 CI = 0.48–1.20 I2 = 7.8% p =
0.000) and add-back (LOR = 0.68, CI = 0.09–1.26, p =
0.024, I2 = 64.6%) (Fig. 6). Further analysis revealed that
hot flashes, nausea, and headaches were the only re-
ported adverse effects that varied in incidence based on
the treatment (Fig. 7, Supplemental Figures 1-3). Hot
flashes were reportedly higher in the elagolix only treat-
ment group compared to both placebo (LOR = 2.81, CI
= 2.34–3.29, p = 0.00, I2 = 0.0%) and add-back groups
(LOR = 1.66, CI = 1.29–2.03, p = 0.0, I2 = 22.8%). On
the other hand, nausea was significantly higher in the
add back group compared to the elagolix only group
(LOR = 0.77 CI = 0.30–1.24, p = 0.001, I2 = 0.0%). Fur-
thermore, the incidence of headaches was significantly
lower in the placebo group when compared to both the
interventions (E vs PBO: LOR = 0.75, CI = 0.28–1.21, p
= 0.002, I2 = 0.0% ; EA vs PBO: LOR = 0.48, CI = 0.02–
0.94, p = 0.042, I2 = 0.0%).

Fig. 1 PRISMA diagram
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Analysis of the risk of bias across studies concerning
the primary outcome revealed no significant publication
bias as evidenced by the funnel plot and results of the
harbord-egger test (Supplemental Figure 4). Addition-
ally, leave one out sensitivity analysis showed that the
pooled result for the primary outcome did not vary

significantly with the exclusion of any specific study
from the analysis (Supplemental Figures 5-7).

Discussion
As discussed, while elagolix is a well-established treat-
ment option for pain associated with endometriosis [20];

Table 1 Basic study characteristics

Study Study design Duration of
treatment/
follow-up

Country Population Intervention

Archer et al.
(NCT01441635)

Phase 2a, dose-ranging,
multiple-cohort study

- 3-month
treatment

- 3-month
follow-up

USA (including
Puerto Rico)

PBO = 50
Elagolix
100 BD =
33
Elagolix
200 BD =
35
Elagolix
300 BD =
30
Elagolix
400 QD =
32
Elagolix
600 QD =
30
E200 +
0.5E2/
0.1NETA =
34
E300 + CEP
= 26

Elagolix only = Elagolix 100 mg BD; Elagolix 200 mg
BD; Elagolix 300 mg BD; Elagolix 400 mg QD; Elagolix
600 mg QD; Elagolix +ABT = Elagolix 300 mg + CEP
(continuous low-dose 1.0 mg E2 continuously and
cyclical oral Progesterone 200mg); Elagolix 200 mg
BD + 0.5 mg E2/0.1 mg NETA

Carr et al.
(NCT01817530)

Phase 2b, double-blind,
randomized, placebo-
controlled, parallel-group
study

- 6-month
treatment

- 6-month
follow-up

United States
(including Puerto
Rico), Canada,
Chile,
and the United
Kingdom

PBO = 65
Elagolix
only = 65
Elagolix +
0.5E2/
0.1NETA =
64
Elagolix +
1.0E2/
0.5NETA =
65

Placebo
Elagolix only = Elagolix 300 mg BD; Elagolix + ABT =
Elagolix 300 mg + 0.5 mg E2/0.1 mg NETA; Elagolix
300 mg + 1.0 mg E2/0.5 mg NETA

PBO = 78
Elagolix
only = 77
Elagolix +
0.5E2/
0.1NETA =
76
Elagolix +
1.0E2/
0.5NETA =
77

Placebo
Elagolix only = Elagolix 600 mg QD; Elagolix + ABT =
Elagolix 600 mg + 1.0 mg E2/0.5 mg NETA; Elagolix +
ABT = Elagolix 600 mg + 0.5 mg E2/0.1 mg NETA

Elaris UF-1
(NCT02654054)

Phase 3, double-blind, ran-
domized, placebo-
controlled

- 6-month
treatment

- 12-month
follow-up

United States
(including Puerto
Rico)

PBO = 102
Elagolix
only = 104
Elagolix +
ABT = 206

Placebo
Elagolix only = Elagolix 300 mg BD; Elagolix + ABT =
Elagolix 300 mg + 1.0 mg E2/0.5 mg NETA

Elaris UF-2
(NCT02691494)

Phase 3, double-blind, ran-
domized, placebo-
controlled

- 6-month
treatment

- 12-month
follow-up

USA (including
Puerto Rico) and
Canada

PBO = 94
Elagolix
only = 95
Elagolix +
ABT = 189

Placebo
Elagolix only = Elagolix 300 mg BD; Elagolix + ABT =
Elagolix 300 mg + 1.0 mg E2/0.5 mg NETA

E2/NETA E2 (estradiol) with norethindrone acetate
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its use for the treatment of HMB is a novel idea, with all
clinical trials having been conducted in the past 3 years.
This meta-analysis summarizes the results of 4 random-
ized control trials encompassing a total of 916 patients,
evaluating the efficacy and safety of elagolix and elagolix
with add-back as compared to placebo for the treatment
of HMB in patients with uterine fibroids.
The results of our meta-analysis found a signifi-

cantly positive correlation between the administration
of elagolix (both with or without add back therapy)
and the achievement of the primary study endpoint
(reduction of menstrual blood volume to < 80 ml per
month and a greater than 50% decrease from base-
line). The inclusion of add-back therapy in the treat-
ment regimen resulted in a decrease (LOR = 0.64, CI
= 0.12–1.16) in the number of patients who achieved
the primary outcome, However, elagolix even with
add-back therapy was a significant improvement over
placebo. These findings are consistent with the results
of each individual trial and suggest that elagolix with-
out add-back therapy is the most effective manage-
ment for heavy menstrual bleeding in patients of

uterine leiomyomas. The heterogeneity for each pair-
wise comparison was acceptable (I2 < 50%, p > 0.1),
thereby lending credence to these findings. Further-
more, the evidence from the trials was evaluated to
be of high quality (Table 4), which in conjunction
with the lack of publication bias (figure S4) speaks to
the strength and validity of this and all subsequent
analysis.
Elagolix is a non-peptide oral gonadotropin-

releasing hormone (GnRH) antagonist which competi-
tively inhibits the GnRH receptors in the pituitary
gland [21]. Its oral administration was reported by
previous research to quickly suppress LH levels in a
dose dependent manner; this effect being less promin-
ent for FSH [22]. This in turn decreases the produc-
tion of the main ovarian hormones: estrogen and
progesterone [23]. A conclusion was therefore reached
that elagolix allows for modulation of gonadotropin
and ovarian hormone concentrations, with a partial
suppression at lower doses and nearly full suppression
at higher ones [20, 21]. Thus by suppressing
pituitary-ovarian axis, elagolix (a GnRH antagonist)

Table 2 Outcomes assessed

Efficacy combined Safety combined

Primary endpoints:
1. 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.
2. Mean and percentage change in MBL from baseline to last complete
treatment cycle (last 28 days)
3. Percentage of bleeding days
4. Percentage of women with suppression of bleeding and amenorrhea
5. Posttreatment return to menses
6. Changes in hemoglobin concentrations
Secondary endpoints:
1. Change from baseline in the volume of the fibroid and the uterus (both
assessed using ultrasound evaluation)
2. Change from baseline in Uterine Fibroid Symptom Quality of Life (UFS-
QoL) questionnaire scores
3. The number of bleeding days*
4. Patient Global Impression of Change (PGIC) questionnaire for menstrual
bleeding and non-bleeding uterine fibroid symptoms*
5. Change and percent change from baseline in fibroid and uterine volume
6. Change from baseline for the EuroQoL-5D (EQ-5D-5L)*
7. The Health Care Resource Utilization (HCRU) questionnaire*
8. Change from baseline for the WPAI*

1. Incidence and severity of adverse events (AEs), including AEs of
special interest (e.g., hypoestrogenic AEs; osteoporosis and osteopenia;
anaphylactic reaction; severe cutaneous adverse reactions and drug-
induced rash; depression and suicide or self-injury)
2. Clinical laboratory assessments, including lipid panel
3. Clinically meaningful changes in ultrasound evaluation (e.g., ovarian
cysts)
4. Bone mineral density.α*
5. Relationship to the study drug (reasonable possibility or no
reasonable possibility)α*

*ULF-1/2 only, αCarr et al. only

Table 3 Study demographics and baseline clinical characteristics

Study NCT no. Elagolix
dosage

Age
(mean years)

BMI* Menstrual blood
loss/ ml

Hemoglobin
levels/ gdL-1

Uterine volume
/cm3

Archer NCT01441635 300 BD 41.6/42.6/41.6 28.3/29.0/29.6 334/206/266 11.0/11.3/10.3 490/576/659

Carr NCT01817530 300 BD 44.0/43.0/44.0 30.0/30.0/30.0 238/265/296 11.1/10.5/10.4 627/680/816

600 QD 43.0/42.0/43.0 30.7/31.0/31.0 222/208/247 10.9/10.7/11.0 570/577/582

Elaris UF-1 NCT02654054 300 BD 41.6/42.6/42.6 33.8/33.4/33.3 255/249/238 11.0/10.6/11.1 478/500/475

Elaris UF-2 NCT02691494 300 BD 42.5/42.2/42.5 33.8/34.5/33.2 254/225/229 11.0/11.0/11.1 550/537/496

Data is displayed as placebo/elagolix only/elagolix with add-back
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can significantly decrease the size of uterine leiomyo-
mas, leading to a subsequent decrease in heavy men-
strual bleeding [24].
With respect to our secondary bleeding end points

of suppression of bleeding and amenorrhea, elagolix
alone was shown significantly more likely to lead to
both outcomes when compared to either the placebo
or the EA groups. A possible explanation for this is
provided once more, by its anti-GnRH action.

Oversuppression of the ovarian hormones brought on
by elagolix is likely to disrupt the normal menstrual
cycle, leading to the observed amenorrhea and sup-
pression of bleeding.
When considering the patient hemoglobin levels,

pooled analysis of the phase 2 trials reported a posi-
tive correlation between the use of elagolix and the
percentage of women who had observed an increase
of ≥ 1 g/dl in hemoglobin levels. The heterogeneity in

Table 4 Risk of bias analysis

Cochrane Risk of Bias Review for RCTs

Study Random sequence
generation

Allocation
concealment

Blinding of
personnel

Blinding of outcome
assessment

Incomplete
outcome data

Selective
reporting

Other bias
(ITT analysis)

Carr et al. Low risk Low risk Low risk Low risk Low risk Low risk Low risk

Elaris (UF-1/2) Low risk Low risk Low risk Low risk Low risk Low risk Low risk

Archer et al. Unclear risk of bias Unclear risk of bias Unclear risk of bias Unclear risk of bias Low risk Low risk Low risk

NOTE: Weights are from random effects analysis

.

.

.

ELA w/ ABT vs PBO

Archer et al

Carr ELA 300 mg BD

Carr ELA 600 mg QD

ELARIS UF−1

ELARIS UF−2

Subtotal  (I−squared = 48.0%, p = 0.104)

ELA vs PBO

Archer et al

Carr ELA 300 mg BD

Carr ELA 600 mg QD

ELARIS UF−1

ELARIS UF−2

Subtotal  (I−squared = 0.0%, p = 0.531)

ELA vs ELA w/ ABT

Archer et al

Carr ELA 300 mg BD

Carr ELA 600 mg QD

ELARIS UF−1

ELARIS UF−2

Subtotal  (I−squared = 43.1%, p = 0.134)

ID

Study

2.40 (0.89, 3.91)

2.25 (1.45, 3.06)

2.26 (1.51, 3.00)

3.11 (2.37, 3.85)

3.47 (2.70, 4.23)

2.74 (2.21, 3.27)

4.06 (1.80, 6.32)

3.44 (2.38, 4.51)

2.91 (2.03, 3.78)

3.97 (3.11, 4.83)

3.44 (2.61, 4.28)

3.47 (3.03, 3.91)

1.66 (−0.60, 3.92)
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this analysis while substantial could be explained by
the differences in the follow-up periods of the 2 trials.
These findings are consistent with the results of the
phase 3 trials which similarly reported that elagolix
(with or without add-back) significantly improved
hemoglobin values. Moreover, the lack of add-back
therapy’s role in improving hemoglobin levels is fur-
ther corroborated by the overlapping confidence in-
tervals reported by UF-1 and UF-2 for both
interventions (elagolix with and without add-back
therapy) compared to placebo, concerning the per-
centage difference of women who observed a ≥ 2 g/dL
increase in hemoglobin levels. While the improvement
in hemoglobin levels in the elagolix groups compared
to placebo may be attributed to the corresponding de-
crease in MBL (primary outcome), we found no evi-
dence explaining the lack of difference between the
elagolix groups (with and without add-back).

When pooling safety related endpoints, patients
given elagolix had a significantly higher overall inci-
dence of adverse events when compared to the pla-
cebo group. However, the incidence of serious life-
threatening adverse events was not shown to vary be-
tween groups, attesting to the safety of the drug.
With the exception of hot flashes, headaches and
nausea, most adverse events did not vary significantly
between the intervention and placebo group and
therefore could not be directly attributed to the drug
itself. Furthermore, analysis revealed that headaches
and hot flashes were more frequently observed in the
elagolix only group, which may be attributed to the
estrogen diminishing impact of elagolix [25, 26]. The
high incidence of nausea observed in the add-back
group may be due to the side effects of the estradiol
administered as part of the add-back treatment
regimen.

NOTE: Weights are from random effects analysis
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Fig. 5 Forest plot comparing across interventions the incidence of serious adverse events
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Carr et al. and Schlaff et al. also reported decrease
in bone mineral density (BMD) as a secondary side
effect of the use of elagolix. All 3 trials reported a
significantly decreased BMD in the elagolix only
group compared to the placebo group. This is inline
with previous studies correlating low serum estrogen
levels to loss of BMD [27]. Add-back therapy was
shown to be effective in curtailing this loss in bone
density, with Schalff et al. reporting no significant dif-
ference in BMD between placebo and add-back
groups, and Carr reporting the same with one excep-
tion (total hip density in the 300 mg BD elagolix
arm).
A few limitations should be kept in mind when

analyzing the results of this meta-analysis. Firstly be-
cause of the novelty of the drug, this analysis only
included 4 trials, and more would be required to
form a conclusive result. Secondly, any dose-

dependent effect of add-back therapy must be inves-
tigated to find the perfect balance between the safety
and therapeutic of this treatment. Further trials in-
vestigating the safety and efficacy of different add-
back therapies at different doses with elagolix should
be conducted in order to reveal a potentially better
treatment solution.

Conclusion
In conclusion, pooling of results from 4 high-quality
trials provides strong evidence for the use of elagolix
as a treatment option for heavy menstrual bleeding
in patients with uterine leiomyomas. Analysis
showed marked improvement in all efficacy end-
points taken into consideration in this review. Add-
itionally, trials have demonstrated that the drug is
relatively safe, with generally mild to moderate ad-
verse effects and no serious (life-threatening) side-

Fig. 6 Forest plot comparing across interventions the overall incidence of adverse events
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effects. Moreover, these results advocate for the use
of add-back therapy (combined estradiol and proges-
terone) with elagolix, as its inclusion in the treat-
ment regimen resulted in a significant attenuation of
elagolix-associated hypoestrogenic effects, leading to
a much safer therapeutic course.
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