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Elagolix in the treatment of endometriosis:
impact beyond pain symptoms
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Abstract: While the most common symptom associated with endometriosis is pelvic pain,
the systemic manifestations of the disease and the accompanying adverse psychological,
emotional, social, familial, sexual, educational and workplace effects are increasingly
recognized. Elagolix is an oral gonadotropin-releasing hormone receptor antagonist that is
approved for the management of moderate to severe pain associated with endometriosis.
However, the benefits of elagolix extend beyond reducing pain symptoms. This article reviews
the non-pain systemic manifestations associated with endometriosis and summarizes the
beneficial effects of elagolix on non-pain outcomes. This includes improvements in quality of
life, reductions in fatigue and improvements in workplace and household productivity. These
results indicate that elagolix provides non-pain benefits in women with endometriosis and
improves outcomes that are clinically meaningful to patients.

Keywords: elagolix, endometriosis, fatigue, phamacoeconomics, quality of life

Received: 23 April 2020; revised manuscript accepted: 15 September 2020.

Introduction

Endometriosis is a chronic, debilitating, gynaeco-
logical condition affecting approximately 6-10%
of women of reproductive age.!»> The disease is
characterized by the presence of endometrial tis-
sue outside the uterine cavity where the implanted
cells secrete prostaglandin E2 and multiple
cytokines that elicit an inflammatory response.?:3
The most common clinical symptoms/sequelae of
endometriosis are chronic pelvic pain (i.e. dys-
menorrhoea, non-menstrual pelvic pain, dyspare-
unia) and infertility.>»3 However, endometriosis is
also increasingly recognized as a systemic condi-
tion with many non-pain-related manifestations
that extend beyond the pelvis and peritoneum
into multiple organ systems.*> These systemic
effects are characterized by altered inflammatory,
immunologic and metabolic functions that can
produce non-pain-related symptoms such as
fatigue, bowel dysfunction, weight loss, allergies
and systemic inflammation.* As reviewed by
Alderman and colleagues,* several comorbidities
have been associated with endometriosis, includ-
ing cardiovascular disease, allergy, autoimmune
disease and cancers. Although the mechanism of

these non-pelvic systemic manifestations is not
well understood, increased circulating inflamma-
tory cytokines, growth factors, micro-RNAs and
excreted endometrial cells may be involved.* The
pathogenesis of endometriosis is complex involv-
ing multiple processes and is currently an active
area of research.5® A complete understanding of
the pathophysiology of endometriosis may lead to
the development of novel therapies for this disa-
bling condition.

The non-pelvic effects of endometriosis result in
numerous non-pain outcomes that can impact
patients’ lives. Fatigue is a common symptom in
patients with endometriosis,® 13 and patients expe-
rience many adverse psychological, emotional,
social, familial, sexual, educational and workplace
effects, all of which can result in decreased health-
related quality-of-life (HRQoL).!419

In addition, endometriosis is associated with a
substantial economic burden, including reduced
workplace and household productivity.!420-22
Thus, it is important that endometriosis be con-
sidered more than just a disease of the pelvis and

Ther Adv Reprod Health
2020, Vol. 14: 1-12

DOI: 10.1177/
2633494120964517

© The Authorl(s), 2020.
Article reuse guidelines:
sagepub.com/journals-
permissions

Correspondence to:

David F. Archer

CONRAD Clinical Research
Center, Department of
Obstetrics and Gynecology,
Eastern Virginia Medical
School, 601 Colley Avenue,
Suite 241, Norfolk, VA
23507, USA.
archerdf@devms.edu

Ahmed M. Soliman
Health Economics and
Outcomes Research,
AbbVie, Inc., North
Chicago, IL, USA

Sanjay K. Agarwal
Center for Endometriosis
Research and Treatment,
University of California,
San Diego, CA, USA

Hugh S. Taylor
Department of Obstetrics
and Gynecology and
Reproductive Sciences,
Yale School of Medicine,
New Haven, CT, USA

journals.sagepub.com/home/reh

@ @ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
@ (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
BY NC

provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://doi.org/10.1177/2633494120964517
https://doi.org/10.1177/2633494120964517
https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/reh
mailto:archerdf@evms.edu

Therapeutic Advances in Reproductive Health 14

that a more holistic approach to disease manage-
ment should be considered.

Endometriosis-related pelvic pain can be treated
with medical therapy or surgery.2328 First-
line medical treatments include non-steroidal
anti-inflammatory drugs and hormonal contra-
ceptives.?3-26 Over time, women may progress to
second-line therapy, which includes progestogens
and anti-progestogens, gonadotropin-releasing
hormone receptor agonists and antagonists, and
aromatase inhibitors.23-26 Because of the complex
nature of endometriosis, treatment is often indi-
vidualized and based on the impact of the disease
and the effect of the treatment on HRQoL.
Elagolix, an oral gonadotropin-releasing hormone
receptor antagonist, was approved in July 2018 by
the United States Food and Drug Administration
(FDA) for management of moderate to severe
pain associated with endometriosis. This article
reviews the benefits of this new therapy on non-
pain outcomes, including HRQoL, fatigue and
productivity in women with moderate to severe
endometriosis.

Elagolix in endometriosis

Elagolix is a novel, non-peptide, orally active gon-
adotropin-releasing hormone receptor antagonist
that produces dose-dependent suppression of the
pituitary-ovarian axis.!® The safety and efficacy of
elagolix in the treatment of endometriosis have
been evaluated in four phase 2 trials,'%2931 two
phase 3 trials and two phase 3 extension studies.32:33
The initial phase 2 trials suggested that elagolix
was effective for endometriosis-related pain and
associated with an adequate safety profile.16:29-31
Based on the positive results obtained in the phase
2 studies, two phase 3 trials (Elaris Endometriosis
I and II (EM-I and EM-II)) were conducted to
further evaluate the efficacy and safety of elagolix
in women with moderate to severe endometriosis-
associated pain.?3

EM-I (N=872) and EM-II (N=817) were of a very
similar design, evaluating the effects of two doses of
elagolix (150mg once daily or 200mg twice daily)
versus placebo over 6 months.33 The studies included
premenopausal women aged 18 to 49years with a
surgical diagnosis of endometriosis within the previ-
ous 10years who were experiencing moderate to
severe endometriosis-related pain.33 Baseline demo-
graphic and clinical characteristics of these patients
are summarized in Table 1.3 There were two

primary efficacy endpoints in these studies: (1) the
proportion of women who had clinical response to
dysmenorrhoea, and (2) the proportion who had
clinical response with respect to non-menstrual pel-
vic pain at 3months, as assessed by a reduction in
pain scores and decreased/stable use of rescue anal-
gesic agents.?3 In both EM-I and EM-II, elagolix
treatment was associated with significantly lower
scores for dysmenorrhoea and non-menstrual pelvic
pain compared with placebo in each dosage group
at 3 and 6 months.?3 In addition, elagolix (200mg
twice daily group) was also superior to placebo with
respect to the use of rescue analgesic use, dyspareu-
nia score and rescue opioid use. The most common
adverse events were hot flushes, headache and nau-
sea, with 25-30%, 20-22% and 12—-18% of patients
in the 150mg once daily group and 52-55%, 25-29%
and 15-25% of patients in the 200mg twice daily
group experiencing these symptoms, respectively.3?
The majority of hot flushes were mild to moderate
with discontinuation rates for hot flushes ranging
from <1% for the lower dose group to <3% for the
higher dose.3? Positive efficacy results obtained in
the pivotal trials led to the approval of elagolix for
the management of moderate to severe pain associ-
ated with endometriosis.>*

Effect of elagolix on non-pain outcomes

In addition to the primary endpoints of dysmen-
orrhoea and non-menstrual pelvic pain, several
non-pain outcomes were evaluated in EM-I and
EM-II, either as secondary endpoints or in post
hoc analyses. These include elagolix effects on
HRQoL and fatigue as well as the economic
impact of elagolix therapy, particularly on work-
place and household productivity. These effects
are reviewed in detail in the following sections.

Health-related quality of life. HRQoL was assessed
in the EM-I and EM-II trials using the self~-admin-
istered 30-item Endometriosis Health Profile
(EHP-30) with assessments at 1,3 and 6 months.33
The EHP-30 is an endometriosis-specific instru-
ment that assesses five core domains: pain (11
questions), control and powerlessness (six ques-
tions), emotional well-being (six questions), social
support (four questions) and self-image (three
questions). The EHP-30 is the most extensively
validated HRQoL instrument for women with
endometriosis.?> A modular questionnaire assess-
ing sexual intercourse (five questions) was also
included, making a total of six domains assessing
HRQoL. Responses to the EHP-30 and sexual
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Table 1. Demographic and clinical characteristics of patients in EM-1 and EM-[.33

Characteristic EM-I EM-II
Placebo Elagolix 150mg  Elagolix200mg  Placebo Elagolix 150mg  Elagolix 200 mg
(n=374) Once daily Twice daily (n=360) Once daily Twice daily
(n=249) (n=248) (n=226) (n=229)
Age [years], median 31 (18-49) 32 (19-48) 31 (18-47) 33 (18-49) 33 (20-49) 34 (18-47)
(range)
Race, %
White 86 89 87 89 88 90
Black 9 8 10 8 " 8
Othera 5 4 4 3 1 2
BMI (kg/m?), mean=SD 28+56 28+6 28+6 27+6 277 277
Months since diagnosis, 45+ 30 41+29 40+ 27 4639 42+36 52 + 41

mean = SD

BMI, body mass index; EM-I, Elaris Endometriosis |; EM-II, Elaris Endometriosis Il; SD, standard deviation.
a0ther includes Asian, multiracial, American Indian or Alaskan native, and native Hawaiian or other Pacific Islander.

Table 2. Mean baseline EHP-30 scores among patients with endometriosis in the EM-I and EM-II trials.3¢

EHP-30 domain EM-1 (N=871) EM-I1 (N=815)

n Mean £SD n Mean £SD
Pain 858 58.2+14.3 807 55.3+16.2
Control and powerlessness 863 69.8+19.4 809 62.L+23.2
Emotional well-being 864 49.2+19.9 810 46.2+20.8
Social support 866 54.8+25.6 812 50.5+25.8
Self-image 864 51.0+27.6 811 45.6+28.3
Sexual relationship 668 b4L.5+24.7 639 58.2 +26.1

EHP-30, 30-item Endometriosis Health Profile; EM-I, Elaris Endometriosis |; EM-II, Elaris Endometriosis Il; SD, standard

deviation.

intercourse questionnaires were coded as 0 (never),
1 (rarely), 2 (sometimes), 3 (often) and 4 (always),
and were normalized to a scale of O (best health) to
100 (worst health) for each domain. Lower scores
indicate better HRQoL.33

Baseline EHP-30 scores for patients in EM-I and
EM-II are summarized in Table 2.3 While all
domains showed impairment, the control and
powerlessness and sexual relationship domains

showed the greatest impairment. Treatment with
elagolix in these studies was associated with
dose-dependent improvements in all six domains
of the EHP-30 for the elagolix 150 mg once daily
and 200mg twice daily doses versus placebo in
both EM-I and EM-II (Figure 1) with significant
differences from placebo evident as early as
1 month. For elagolix 150 mg/day, significant dif-
ferences from placebo were seen at 3 and
6 months in three of six domains in EM-I (pain,
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Figure 1. Mean change from baseline to month 6 in the EHP-30 scores in patients receiving elagolix 150 mg
once daily or 200mg twice daily or placebo in (a) EM-I and (b) EM-11.33 Each domain had multiple questions.
Each question was scored from 0 (never) to 4 (always) and normalized to a scale of 0-100 for each domain.
Lower scores indicate better quality of life. Statistical significance was based on contrasts within a one-way
ANCOVA with treatment as the main effect and baseline value as a covariate. The mean difference from placebo
is indicated for two-sided p value; p<0.05 (*), p<0.01 (**], p<0.001 (***]. Error bars respresent standard error

and month 0 refers to baseline.

Source: From Taylor and colleagues,3® Copyright © 2017 Massachusetts Medical Society. Reprinted with permission from

Massachusetts Medical Society.

ANCOVA, analysis of covariance; BID, twice daily; EHP-30, 30-item Endometriosis Health Profile; LS, least squares; QD, once

daily.

control and powerlessness, social support) and in
four of six domains in EM-II (pain, control and
powerlessness, emotional well-being, social sup-
port). Improvements in the elagolix 200 mg twice

daily group were significantly greater than for
placebo in all six EHP-30 domains at months 1,
3 and 6 in both EM-I and EM-II with one excep-
tion (social support at month 1 in EM-II). For all
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domains, improvements in the elagolix 200 mg
twice daily group were progressively greater at
each assessment time point (i.e. 1, 3 and
6 months). Furthermore, improvements in EHP-
30 scores were greater for the elagolix 200 mg
twice daily group than for the lower dose group
at all time points.

A post hoc analysis used pooled data from the
EM-I and EM-II trials to apply responder defini-
tions for EHP-30 subscales in order to determine
whether EHP-30 improvements were clinically
meaningful.3” Responders in the various domains
of the EHP-30 were defined as follows: a 35-point
reduction in control and powerlessness, a 30-point
reduction in pain and 30-point reductions in
emotional well-being, social support, self-image
and sexual intercourse. At month 6, patients
receiving elagolix 200 mg twice daily were signifi-
cantly more likely to meet the EHP-30 definition
of response for all six domains compared with
placebo with responder rates of 65% versus 24%
for pain, 66% versus 28% for control and power-
lessness, 62% wversus 36% for emotional well-
being, 59% versus 33% for social support, 53%
versus 30% for self-image and 62% versus 38% for
sexual intercourse, respectively, for the elagolix
and placebo groups (p<0.0001 for all compari-
sons). For patients receiving elagolix 150 mg/day,
response rates were somewhat lower than for the
higher dose group, but these patients were signifi-
cantly more likely than placebo-treated patients
to meet the definition of responder for all domains
except sexual intercourse.

Another post hoc analysis of the EM-I and EM-II
trials evaluated the relationship between endome-
triosis pain symptoms and improvements in HRQoL
produced by elagolix, as measured by the EHP-
30.38 Patients who were characterized as achieving a
clinical response for dysmenorrhoea or non-men-
strual pelvic pain were found to achieve improve-
ments in all domains of the EHP-30. Mean changes
in EHP-30 domain scores were above the thresh-
olds of clinical meaningfulness among patients who
were categorized as being either a dysmenorrhoea
responder or a non-menstrual pelvic pain responder
at 3months following treatment initiation. Among
dysmenorrhoea responders, mean decreases in
EHP-30 domain scores ranged from 24 points (self-
image) to 48 points (control and powerlessness) in
EM-I and from 21 points (self-image) to 40 points
(control and powerlessness) in EM-II. The

proportions of dysmenorrhoea responders who met
the EHP-30 domain threshold for a clinically mean-
ingful EHP-30 response ranged from 53% (self-
image) to 70% (control and powerlessness) in EM-I
and from 48% (self-image) to 60% (pain) for
patients in EM-II. Similar improvements in EHP-
30 domains were also seen among non-menstrual
pelvic pain responders. In contrast, patients who
did not achieve a pain response (either dysmenor-
rhoea or non-menstrual pelvic pain) had smaller
improvements in EHP-30 domains. The EHP-30
domain response ranged from 19% for the pain
domain in EM-I to 37% for the sexual relationship
domain for both dysmenorrhoea non-responders
and non-menstrual pelvic pain non-responders.36

Non-pain symptoms. Fatigue was measured in
the EM-I trial using the Patient-Reported Out-
comes Measurement Information System (PRO-
MIS) Fatigue Short Form 6a questionnaire.3®
This instrument is composed of six questions
related to the severity of fatigue within the last
7 days with patients answering the question as
‘not at all’, “a little bit’, ‘somewhat’, ‘quite a bit’ or
‘very much’, with the responses assigned a raw
score of 1 through 5, respectively. Raw scores
were converted to a standardized 7-score with a
mean of 50 that represents the average for the US
general population.3%-4° Higher T-scores indicate
worse fatigue.

Among the 860 patients included in the fatigue
analysis in EM-I, the mean baseline 7-score
ranged from 62 to 64 among the three treatment
groups.3® More than 54% of respondents reported
having fatigue-related issues ‘quite a bit’ or ‘very
much’. All three primary symptoms associated
with endometriosis (non-menstrual pelvic pain,
dyspareunia, dysmenorrhoea) were indepen-
dently associated with an increased fatigue score
at baseline.

Treatment with elagolix was associated with sig-
nificant dose-dependent improvements in fatigue
scores versus placebo in this analysis with improve-
ments evident as early as 1 month and maintained
over 6 months (Figure 2). Differences between
elagolix groups and placebo continued to increase
over time, particularly in the elagolix 200mg twice
daily group. At 1 month, the mean changes from
baseline in 7-score were —3.27, —4.28 and —5.54,
respectively, in the placebo, elagolix 150mg/day
and elagolix 200mg twice daily groups with the
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Figure 2. Mean change from baseline to month

6 in the PROMIS Fatigue Questionnaire T-scores

in patients receiving elagolix 150 mg once daily or
200 mg twice daily or placebo in EM-1.37 N values
(placebo/elagolix 150 mg once daily/elagolix

200 mg twice daily): month 1: 348/224/219; month
3:314/216/198; month 6: 246/170/161. The mean
difference from placebo is indicated for p<0.05 (*),
p<0.01 (**], p<0.001 (***).

Source: Reprinted from Surrey and colleagues,® Copyright
© 2019, with permission from Elsevier.

BID, twice daily; LS, least squares; PROMIS, Patient-
Reported Outcomes Measurement Information System, QD,
once daily; SE, standard error.

difference versus placebo reaching statistical signifi-
cance in the elagolix high-dose group (»p<<0.001).
By month 6, mean changes from baseline increased
to —4.53,—6.73 and —10.42, respectively (p=0.008
and p<<0.001 wversus placebo, respectively). The
proportion of patients who had responses of ‘quite
a bit’ or ‘very much’ in the six individual items on
PROMIS decreased from 58-79% to 29-43% at
6months in the elagolix 150mg/day group and
from 56-79% to 14-29% in the elagolix 200mg
twice daily group. By comparison, the percentage
of patients in the placebo group with responses of
‘quite a bit’ or ‘very much’ in the six individual
items decreased from 49-68% at baseline to 35—
50% at 6months.?®* The reductions in fatigue
scores were maintained through 12months. There
was a strong relationship between the achievement
of clinical responses and fatigue improvement in
patients who achieved a clinically meaningful
response in dysmenorrhoea and non-menstrual
pelvic pain compared with non-responders.3®

Long-term outcomes with elagolix. EM-II and
EM-1V (Elaris Endometriosis IV) were extension
studies?? that enrolled women who completed the
EM-I or EM-II studies. Women were excluded if
after the first 6 months of elagolix treatment in
EM-I/EM-II they had a bone mineral density

decrease from baseline of 8% or greater in the
spine, femoral neck or total hip or if they had a
clinically significant condition detected in EM-I
or EM-II. EM-III (Elaris Endometriosis III) and
EM-IV consisted of two periods: a 6-month treat-
ment period and a post-treatment follow-up
period of up to 12 months. Women who enrolled
in the extension studies received the same elagolix
dose that was taken in EM-I and EM-II for an
additional 6 months. Of 952 women who initiated
treatment with elagolix in EM-I and EM-II,33 569
participated in the extension studies. Patients dis-
continued the original studies for a variety of rea-
sons, including adverse events, non-compliance
and withdrawal of consent, and the percentage of
patients who discontinued for each reason was
similar across the placebo and elagolix groups.33
Treatment with elagolix for 12 months resulted in
sustained reductions in dysmenorrhoea, non-
menstrual pelvic pain and dyspareunia.3?

Long-term elagolix treatment also had antici-
pated changes as a result of decreased oestradiol
levels, including hot flushes, reduced bone min-
eral density and increased lipid levels.3? The inci-
dence of hot flush over 12months of treatment
was 30-55% (across EM-III/EM-IV and both
doses). Bone mineral density loss was dose
dependent and increased with duration of treat-
ment. After 6 months of treatment, 2-4%, 16—
21% and 1-2% of patients experienced more than
5% loss in bone mineral density in the 150mg
once daily, 200mg twice daily and placebo
groups, respectively.33 In the extension studies, 1
patient in the 150mg once daily group and 10
patients in the 200mg twice daily group discon-
tinued treatment (as required by the study proto-
col) because they experienced a greater than 8%
decrease in bone mineral density from baseline.3?
The observed decreases in bone mineral density
may not be completely reversible, and the impact
of these losses on long-term bone health and risk
of future fractures is unknown.?* Phase 3 trials
(NCTO03213457, NCT03343067) are currently
being conducted to assess the efficacy and safety
of elagolix in combination with low-dose, add-
back hormonal therapy in women with endome-
triosis-related pain.

From baseline to 6 months (EM-I and EM-II),
significantly greater increases in total cholesterol,
low-density lipoprotein, high-density lipoprotein
and triglycerides were observed in both elagolix
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Month 3 Month 6 Month 3 Month 6 Month 3 Month 6
Month 3 Month 6 Month 3 Month 6 Month 3 Month 6
Difference from 0.9 1.7 0.6 1.6 15 3.1 1.2 3.8 24 4.7 1.7 54
PBO (95% Cl) | (0.3, 1.5)[ (1.0, 2.3)| (0.1, 1.4) [ (0.8, 2.4) | (0.2, 2.8) [ (1.8, 4.3)| (0.1, 2.6) | (2.4, 5.2) [ (0.9, 3.9)| (3.2, 6.2) | (0.1, 3.4)| (3.7, 7.1)
P-value | 0.003 <0.001 0.099 <0.001 0.022 <0.001 0.076 <0.001 0.002 <0.001 0.041 <0.001

Figure 3. Gains in productive workplace hours per week over time in pooled data from EM-I and EM-11.42 Mean
hours gained in workplace productivity, defined as -1 X LS mean change from baseline in hours of workplace
productivity lost due to absenteeism, presenteeism and total hours lost (absenteeism + presenteeism).

p<0.05(*), p<0.01 (**), p<0.001 [***).

Source: With kind permission from Springer Science + Business Media: Surrey and colleagues,“2 Copyright © 2019, Springer

Nature.

BID, twice daily; Cl, confidence interval; EM-I, Elaris Endometriosis |; EM-II, Elaris Endometriosis II; LS, least squares; PBO,

placebo; @D, once daily.

dose groups compared with placebo.3? No further
increases in lipid levels were observed during the
extension studies (EM-III and EM-IV), and the
lipid levels returned to pretreatment levels within
the first month of the post-treatment follow-up
period.32 The impact of these changes in lipid lev-
els on long-term cardiovascular risk is unknown.

The FDA prescribing information instructs phy-
sicians to counsel patients on signs and symptoms
of liver injury, advise patients to seek immediate
medical attention if they experience depression,
warn patients that use of elagolix may reduce
their ability to recognize pregnancy and use the
lowest effective dose of elagolix, considering the
severity of symptoms and treatment objectives of
individual patients.3*

Economic impacts. Workplace and household pro-
ductivity in the populations of the EM-I and EM-II
trials were assessed in a post hoc analysis.*!:42 The
analysis of workplace productivity included 1270
women who were employed full- or part-time,
while the household analysis included 1565

women. Productivity was assessed using the
Health-Related Productivity Questionnaire, a
nine-item instrument that assesses the ability to
perform employment- and household-related
activities. Captured outcomes included absentee-
ism (work time missed) and presenteeism (reduced
work effectiveness) due to endometriosis in the
workplace and household.#> The changes from
baseline over 6 months in workplace and house-
hold productivity are illustrated in Figures 3 and 4,
respectively.#?2 Both doses of elagolix were associ-
ated with significant improvements in productive
workplace hours, but the effect was greatest for the
200mg twice daily group. Relative to placebo,
women treated with elagolix 150mg/day gained
2.4 productive workplace hours per week at
3months (p=0.002) and 1.7 workplace hours per
week at 6months (p=0.041). Even greater
improvements in workplace productivity versus
placebo were seen among women receiving elago-
lix 200mg twice daily with gains of 4.7 hours per
week at 3months (p<0.001) and 5.4hours per
week at 6 months (p<<0.001). Reduced presentee-
ism accounted for approximately two-thirds of the
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o
T
Month 3 Month 6 Month 3 Month 6 Month 3 Month 6
Month 3 Month 6 Month 3 Month 6 Month 3 Month 6
Difference from 1.3 1.5 1.0 2.0 0.1 0.6 0.7 1.1 1.4 2.0 1.7 3.1
PBO (95% Cl) | (0.7, 1.9)[ (0.9, 2.2)| (0.4, 1.7)| (1.4, 2.7) [-0.5, 0.7) (0.0, 1.2) | (0.1, 1.3)| (0.5, 1.7) | (0.5, 2.3) | (1.1, 3.0)| (0.7, 2.7) | (2.1, 4.0)
P-value | <0.001 | <0.001 | 0.003 | <0.001 | 0.764 0.049 0.016 | <0.001 | 0.004 | <0.001 | <0.001 | <0.001

Figure 4. Gains in household productivity per week over time in pooled data from EM-1 and EM-I1.422 Mean
hours gained in household productivity, defined as -1 X LS mean change from baseline in hours of household
productivity lost due to absenteeism, presenteeism and total hours lost (absenteeism + presenteeism).

p<0.05(*), p<0.01 (**), p<0.001 [***).

Source: With kind permission from Springer Science + Business Media: Surrey and colleagues,*? Copyright © 2019, Springer

Nature.

BID, twice daily; Cl, confidence interval; EM-I, Elaris Endometriosis |; EM-II, Elaris Endometriosis II; LS, least squares; PBO,

placebo; @D, once daily.

gains relative to placebo. Elagolix 150mg/day and
200mg twice daily were also associated with sig-
nificantly greater gains than placebo for scheduled
employment-based hours actually worked with
increases of 6.6% and 11.6%, respectively, at
3months and 5.2% and 14.6%, respectively, at
6 months relative to placebo.

Household productivity was also significantly
increased in both elagolix dosage groups at
months 3 and 6. Gains of 1.4 and 2.0hours per
week, respectively, were reported for the elagolix
150mg/day and 200mg twice daily groups at
3months relative to placebo (»=0.004 and
p»<0.001, respectively). These gains in produc-
tive household hours increased to 1.7 and
3.1hours per week at 6 months in the two elagolix
dosage groups (p<0.001 for both).

Cost savings associated with the improvements
in absenteeism and presenteeism were calcu-
lated by multiplying the number of hours gained
with treatment by the average hourly employer
cost in the United States in 2018.4! For the

150 mg/day dose, the average cost savings were
>US$1500 at 6months, >US$3100 after
12months of treatment and >US$6200 for
24 months of treatment. For the 200 mg twice
daily dose, the cost savings were >US$3300
over 6 months of treatment.*!

In another study, a Markov model was developed
using data from the EM-I and EM-II clinical tri-
als to assess the cost-effectiveness of elagolix ver-
sus leuprolide acetate for the management of
moderate to severe endometriosis pain over 1-
and 2-year time frames.** Both doses of elagolix
were associated with a positive net monetary ben-
efit (NMB; i.e. more quality-adjusted life years
for less costs) relative to leuprolide acetate over
both 1- and 2-year time frames. Over a 1-year
horizon, elagolix 150 mg/day was associated with
an NMB of US$5660 while elagolix 200 mg twice
daily was associated with an NMB of US$6443.
Over 2 years, both doses were also associated with
a positive NMB relative to leuprolide acetate
(US$2374 and US$1342, respectively).** The
results were robust to sensitivity analyses.
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Key messages

Pain is the most common manifestation of endo-
metriosis; however, the disease is complex with
multiple systemic manifestations.*> As noted pre-
viously, endometriosis is associated with several
comorbidities such as autoimmune disease,
allergy, cancers and cardiovascular disease, sug-
gesting that the disease affects inflammatory,
immunologic and metabolic functions.* Given
that endometriosis has such widespread effects, a
selective focus on pain-related outcomes will
underestimate the full disease burden on women
with endometriosis. A more complete assessment
of disease burden should include non-pain symp-
toms as well as the impact on HRQoL and eco-
nomic outcomes. Indeed, the importance of
patient-reported outcomes such as the EHP-30 is
increasingly recognized and included in interven-
tional clinical trials in endometriosis.?>

Numerous studies have demonstrated that endo-
metriosis is associated with negative physical, psy-
chological, emotional, social, familial, sexual and
educational workplace effects that adversely impact
HRQoL.14:15:17-19,21,45,:46 Tn particular, women with
endometriosis often report experiencing a sense of
powerlessness, a loss of control over one’s life and
increases in anxiety and depression.!845-48 The
EHP-30 is a reliable and valid HRQoL instrument
that was designed as a disease-specific tool for the
evaluation of HRQoL in women with endometrio-
sis?749 and has been shown to perform well in the
assessment of HRQoL of endometriosis.?> A meta-
analysis of studies assessing the impact of endome-
triosis found that the disease has a moderate to
high negative effect on all core domains of the
EHP-30 with the domains of control and power-
lessness, emotional well-being and social support
having the most negative effects on HRQoL..5°

An analysis of data from the EM-I and EM-II tri-
als showed that elagolix was associated with dose-
dependent improvements in all six domains of the
EHP-30 with significant differences from placebo
evident as early as 1 month.33 This indicates that
elagolix produces improvements in all aspects of
HRQoL that are clinically meaningful to patients.
A detailed analysis of HRQoL data from EM-I
and EM-II allowed a determination of EHP-30
thresholds for clinically meaningful change.38
Using these thresholds, it was shown that elago-
lix-treated patients who demonstrated a clinical
response in dysmenorrhoea or non-menstrual

pelvic pain also achieved clinically meaningful
improvements in all EHP-30 domains.3¢ This
suggests that the EHP-30 may be useful in the
clinic, providing a way to evaluate and monitor
outcomes and treatment progress in areas that are
important to individual patients. Such a focus on
patient-centred outcomes is likely to be well
received by patients and can allow clinicians to
tailor treatment toward achieving each individu-
al’s goals.38

Fatigue is a well-recognized symptom of endo-
metriosis that is associated with significant physi-
cal, psychological and HRQoL impacts.%!1:13 In
the EM-I and EM-II trials, fatigue was com-
monly reported at baseline, with 17% of patients
having a severe level of fatigue and 57% having a
moderate level of fatigue at baseline.?® When
patients were asked how fatigued they were, how
bothersome the fatigue was and how rundown
they felt, more than 60% of patients responded
‘quite a bit’ or ‘very much’. Fatigue was associ-
ated with a difficulty in initiating activities and an
interference in physical functioning in more than
half of patients.?9 Data from the EM-I trial dem-
onstrated that fatigue was improved with elago-
lix, beginning as early as 1 month and maintained
throughout the 6-month study period.?® The
benefit was dose dependent with improvements
greatest for the elagolix twice daily regimen
although both doses produced significantly
greater improvements versus placebo. Given the
high prevalence of fatigue in the women with
endometriosis, these benefits are likely to be clin-
ically important.

Finally, the economic burden of endometriosis is
also substantial. It has been estimated that the
annual costs associated with endometriosis are
similar to that of diabetes mellitus, Crohn’s dis-
ease and rheumatoid arthritis.?! The lost work
and reduced productivity associated with endo-
metriosis is a very important concern for women
with endometriosis.!#*> For example, a survey of
women with endometriosis found that work pro-
ductivity was extremely affected in 48% of
respondents.?® Pelvic pain and disease severity
appear to be the major factors that drive losses of
productivity.14:43

Results from EM-I and EM-II demonstrated that
elagolix 150mg/day and 200 mg twice daily were
associated with significant improvements in
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workplace and household productivity relative to
placebo after 3 and 6 months of treatment.*? The
estimated economic benefits of these improve-
ments in productivity were substantial, with cost
savings ranging from >US$1500 to >US$3300
over 6months of treatment.*! Furthermore, a
cost-effectiveness analysis found that elagolix was
dominant over leuprolide acetate in the treatment
of moderate to severe endometriosis (i.e. clinically
superior and cost saving). These economic bene-
fits were robust to extensive sensitivity analyses.

Given the systemic nature of endometriosis and
the negative effect that endometriosis-related
symptoms have on physical, psychological, emo-
tional and social well-being; familial and sexual
relationships; and workplace productivity, it
seems reasonable to take a holistic approach to
relieve the burden of endometriosis. Such an
approach would include not only pain manage-
ment but also emotional and social support, and
services to assist with work issues. Future clinical
trials evaluating endometriosis treatments need to
include outcomes that assess the effect of treat-
ment regimens on fatigue, depression, anxiety,
emotional distress and various aspects of HRQoL
in order to address the individual needs of women
suffering from endometriosis.

Conclusion

In summary, it is increasingly recognized that
the clinical impact of endometriosis extends
beyond pelvic pain with multiple systemic
effects that can produce non-pain symptoms
and adversely impact psychological and social
function, workplace and household productiv-
ity, and ultimately HRQoL. Thus, it is impor-
tant to assess the effect of treatment regimens
on these non-pain outcomes that are very mean-
ingful to the lives of women with endometriosis.
Elagolix is a gonadotropin-releasing hormone
receptor antagonist that is not only effective for
the treatment of dysmenorrhoea and non-men-
strual pelvic pain but also positively impacts
HRQoL, reduces fatigue and improves work/
household productivity.
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