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O R I G I N A L  R E S E A R C H

Endometriosis-Related Pain Reduction During 
Bleeding and Nonbleeding Days in Women 
Treated with Elagolix

This article was published in the following Dove Press journal: 
Journal of Pain Research

Sanjay K Agarwal 1 

Sukhbir S Singh 2 

David F Archer 3 

Yabing Mai 4 

Kristof Chwalisz5 

Keith Gordon6 

Eric Surrey7

1Department of Obstetrics and 
Gynecology and Reproductive Sciences, 
Center for Endometriosis Research and 
Treatment, UC San Diego, La Jolla, CA, 
USA; 2Clinical Epidemiology Program, 
Ottawa Hospital Research Institute, 
Ottawa, Ontario, Canada; 3Department 
of Obstetrics and Gynecology, Eastern 
Virginia Medical School, Norfolk, VA, 
USA; 4 Statistics, AbbVie Inc, North 
Chicago, IL, USA; 5Clinical Development, 
AbbVie Inc, North Chicago, IL, USA; 
6Medical Affairs, AbbVie Inc, North 
Chicago, IL, USA; 7Colorado Center for 
Reproductive Medicine, Lone Tree, 
CO, USA 

Objective: In this post hoc analysis, we evaluated the impact of elagolix on dysmenorrhea 
and nonmenstrual pelvic pain across menstrual period (bleeding days) and nonmenstrual 
(nonbleeding) days.
Methods: Data from two randomized, 6-month, placebo-controlled trials (Elaris 
Endometriosis (EM)-I and EM-II) of elagolix (150 mg once daily (QD) and 200 mg twice 
daily (BID)) in premenopausal women with moderate to severe endometriosis-associated 
pain (N = 1686) were pooled. Women recorded the presence of menstrual period and severity 
of dysmenorrhea or nonmenstrual pelvic pain in a daily electronic diary.
Results: At baseline, women in the placebo group and both elagolix treatment groups reported 
moderate or severe dysmenorrhea, on average, 81% of their menstrual period days and moderate/ 
severe nonmenstrual pelvic pain, on average, 56% of their nonmenstrual (nonbleeding) days. 
Compared with placebo at month 6, elagolix-treated women had a significantly lower mean 
(standard deviation (SD)) percentage of menstrual period days with moderate or severe dysme-
norrhea (elagolix 150 mg QD = 52.4 (38.9), p = 0.002; elagolix 200 mg BID = 38.5 (43.6), p < 
0.001, placebo = 61.3 (33.7)) and a significantly lower mean (SD) percentage of nonmenstrual 
(nonbleeding) days with moderate or severe nonmenstrual pelvic pain (elagolix 150 mg QD = 
31.1 (35.8), p < 0.001; elagolix 200 mg BID = 19.7 (29.9), p < 0.001; placebo = 35.6 (33.9)).
Conclusion: Following 6 months of elagolix treatment, women who still menstruated had 
a lower proportion of menstrual period days with moderate or severe dysmenorrhea com-
pared with placebo, demonstrating pain reduction despite continued menses. Additionally, 
pain did not shift from dysmenorrhea to nonmenstrual pelvic pain, as the percentage of days 
with moderate or severe nonmenstrual pelvic pain was also reduced for elagolix-treated 
women compared with placebo.
Trial Registration: The Elaris EM-I study is registered with the US National Library of 
Medicine, www.ClinicalTrials.gov, NCT01620528. The Elaris EM-II study is registered with 
the US National Library of Medicine, www.ClinicalTrials.gov, NCT01931670. Both studies 
are registered with the EU Clinical Trial Register, www.clinicaltrialsregister.ed, 2011- 
004295-11.
Keywords: bleeding, dysmenorrhea, elagolix, endometriosis, nonmenstrual pelvic pain

Introduction
Endometriosis is an estrogen-dependent disease that affects between 6% and 10% 
of women of reproductive age.1 Endometriosis-associated pain symptoms include, 
but are not limited to, pain during menstruation (dysmenorrhea), pelvic pain not 
associated with menstruation (nonmenstrual pelvic pain), and pain during 
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intercourse (dyspareunia).2–4 Most women with endome-
triosis who experience intense pain around menses have 
pain that begins approximately 3 to 4 days prior to the start 
of menses and lasts until the end of menses.5 Women who 
experience both dysmenorrhea and nonmenstrual pelvic 
pain can be left with almost no reprieve from pain. 
Chronic pelvic pain, including both dysmenorrhea and 
nonmenstrual pelvic pain, is one of the most common 
presenting symptoms in women with endometriosis, 
occurring in up to 98% of patients.6 These pain symptoms 
can be debilitating and negatively impact a woman’s qual-
ity of life.7,8

Pain is complex and with women experiencing both pain 
during bleeding and pain that is not timed with bleeding, it is 
necessary that medical management of endometriosis 
addresses both forms of pain. Bleeding suppression or ame-
norrhea has traditionally been the goal of medical manage-
ment to treat endometriosis-associated pain, reflecting the 
efficacy of therapy. Current therapies used in medical man-
agement have been shown to suppress bleeding and reduce 
dysmenorrhea. However, these therapies are either ineffec-
tive in reducing nonmenstrual pelvic pain or are associated 
with side effects not conducive to long-term use.9,10 

Levonorgestrel-releasing intrauterine devices have been 
shown to eliminate dysmenorrhea by eliminating menses. 
However, this therapy is designed to work in the endome-
trium and adjacent tissues and, therefore, may not address 
nonmenstrual pelvic pain.9 Gonadotropin-releasing hormone 
(GnRH) agonists suppress menses and reduce dysmenorrhea. 
While effective in reducing endometriosis-associated non-
menstrual pelvic pain, GnRH agonists are associated with 
hypoestrogenic effects and are known to cause up to 
a 3-month delay in the return of regular menses (package 
insert depot formulation); thus, there is a delay in potential 
conception.10

Recently, elagolix, an oral GnRH antagonist, was 
approved in the United States and Canada to manage 
moderate-to-severe pain associated with endometriosis. 
Results from two placebo-controlled, Phase III studies 
(Elaris Endometriosis I (EM-I) and Elaris Endometriosis 
II (EM-II)) demonstrated that 6 months of elagolix treat-
ment with either 150 mg once daily (QD) or 200 mg twice 
daily (BID) doses resulted in clinically significant dose- 
dependent reductions in dysmenorrhea and nonmenstrual 
pelvic pain in women with moderate-to-severe endome-
triosis-associated pain.11

Varying degrees of suppression of the hypothalamic 
pituitary ovarian axis are also seen with elagolix therapy. 

At 200 mg BID, there is nearly full estrogen suppression, 
yet some women continue to bleed. The lower dose of 
elagolix (150 mg QD) is less likely to induce 
amenorrhea.12 In the Elaris EM-I and EM-II studies, 
a higher proportion of women treated with elagolix were 
amenorrhoeic after 6 months of treatment compared with 
women receiving placebo.11 Therefore, it remains undeter-
mined as to whether the reduction in dysmenorrhea in 
women treated with elagolix is due to increased amenor-
rhea, with dysmenorrhea in these women shifting to non-
menstrual pelvic pain, or a genuine reduction in pain 
during bleeding in women treated with elagolix who con-
tinue to have bleeding days.

Regarding linzagolix, another oral GnRH antagonist 
currently in clinical development, similar uncertainty 
exists as to whether its effectiveness is attributed to ame-
norrhea rates.13 In a recent study, reductions in dysmenor-
rhea and nonmenstrual pelvic pain were observed with 
linzagolix treatment, along with an increase in rates of 
amenorrhea.13

This post hoc analysis aims to address the impact of 
elagolix on nonmenstrual pelvic pain and to ascertain 
whether suppression of bleeding is required for pain relief 
in women enrolled in the double-blind, placebo-controlled, 
phase 3 Elaris EM-I and Elaris EM-II trials.

Materials and Methods
Data for this post hoc analysis were obtained from two 
replicate, double-blind, randomized, placebo-controlled, 
phase 3, institutional review board (IRB)–approved clin-
ical trials (Elaris EM-I (NCT01620528) and Elaris EM-II 
(NCT01931670 and 2011–004295-11)) that evaluated the 
safety and efficacy of elagolix (150 mg QD or 200 mg 
BID) in women with moderate-to-severe endometriosis- 
associated pain. Study details and primary results have 
been previously published.11 Participants were premeno-
pausal women, aged between 18 and 49 years, who had 
received a surgical diagnosis of endometriosis in the 
previous 10 years and who had moderate or severe endo-
metriosis-associated pain at the time of study entry. 
Women were excluded if they had a z score of less 
than –1.5 for bone mineral density at the lumbar spine 
or femoral neck, or if they had total hip replacement at 
screening or clinically significant gynecologic conditions 
or chronic pain conditions unrelated to endometriosis. 
The Elaris EM-I and Elaris EM-II trials were conducted 
in accord with International Conference on 
Harmonization guidelines and applicable regulations and 
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ethical principles of the Declaration of Helsinki. Shulman 
Associates IRB (Cincinnati, OH) conducted the majority 
of the IRB approvals (EM-I/M12-665, IRB approval 
number 201202559, approval date April 11, 2012; EM- 
II/M12-671, IRB approval number 201208471, approval 
date November 16, 2012). Informed consent was obtained 
from all women included in the study prior to enrollment.

Each trial consisted of a washout of hormonal therapies 
(if applicable); a screening period of up to 100 days, 
including a minimum of two menstrual cycles; and 
a 6-month treatment period. During screening, women 
were switched from the use of their usual analgesic agents 
to receive permitted protocol-defined rescue therapy with 
nonsteroidal anti-inflammatory drugs (500-mg naproxen), 
an opioid of choice by country (eg, 5-mg hydrocodone 
plus 325-mg acetaminophen), or both. Eligible women 
were randomly assigned in a 2:2:3 ratio to receive 
150 mg of elagolix QD, 200 mg of elagolix BID, or 
placebo. Women were instructed to use two forms of 
nonhormonal contraception during the study, which 
included the following combinations: condom, diaphragm, 
or cervical cap, all with spermicide; or vaginal sponge 
impregnated with spermicide and used with a condom. 
Women were not required to use dual contraception meth-
ods if sexual partner(s) were vasectomized at least 6 
months prior to screening; the woman had undergone 
a bilateral tubal occlusion at least 3 months prior to screen-
ing; the woman was not sexually active with men; or 
hormonal contraception was started after completion of 
month 3. Trial visits were conducted on day 1 (the day 
of the first study drug dose) and monthly through 6 
months.

Women used an electronic diary (e-diary) to report 
daily pain assessments, rescue analgesic use, and level of 
bleeding. Dysmenorrhea and nonmenstrual pelvic pain 
were measured by the e-diary on a 4-point pain-effect 
scale ranging from 0 (no pain) to 3 (severe pain). Pain 
experienced by women was assigned to the dysmenorrhea 
category in the e-diary when subjects reported bleeding 
and to nonmenstrual pelvic pain when subjects reported no 
bleeding. Bleeding days were characterized by the days 
that women responded “yes” to the daily e-diary question, 
“Did you have your period in the last 24 hours?”

The efficacy endpoints of primary interest to this post 
hoc analysis were the proportion of responders for non-
menstrual pelvic pain taking into account the use of rescue 
analgesic medication for endometriosis-associated pain at 
3 and 6 months of treatment, as previously described in 

Taylor et al,11 and the mean number and the mean percen-
tage of patient-reported bleeding and nonbleeding days 
women experienced mild, moderate, or severe dysmenor-
rhea or nonmenstrual pelvic pain. The criteria for defining 
a woman as a responder required both a clinically mean-
ingful reduction in pain based on a response threshold 
derived using receiver operating characteristics analysis 
and reduced or stable rescue analgesic use. The receiver 
operating characteristics analysis defined the threshold for 
a clinically meaningful change from baseline for both 
dysmenorrhea and nonmenstrual pelvic pain separately 
in each trial, based on the use of patient reports of 
“much improved” and “very much improved” on the 
Patient Global Impression of Change scale as an anchor; 
the receiver operating characteristics analysis was 
described fully by Taylor et al.11 Pain scores were aver-
aged over the 35-day window before and including the 
study visit day.

Baseline analyses included all women who completed 
the screening period, were randomized, and received at 
least one dose of study drug. Baseline was defined as the 
average of the last 35 days during the screening period. 
Data were pooled across studies and treatment groups. 
Change-from-baseline results are reported using descrip-
tive statistics. Wilcoxon rank sum tests were used to eval-
uate differences between elagolix dose groups and 
placebo. A subgroup contrast within a logistic regression 
analysis was used to make dose group comparisons for 
the percent of nonmenstrual pelvic pain responders by 
bleeding status. The studies were not designed to statisti-
cally compare elagolix doses.

Results
A total of 1686 women were randomized and received at 
least one dose of elagolix or placebo in the Elaris EM-I (n 
= 871) and Elaris EM-II (n = 815) phase 3 trials. At 
baseline, the mean number of bleeding days was similar 
across dose groups and ranged from 8.2 to 8.4 days. 
Women from the placebo groups and both elagolix treat-
ment groups reported having moderate or severe dysme-
norrhea on average 81% of bleeding days. The mean 
number of nonbleeding days at baseline ranged from 
22.5 to 23.1 days across dose groups and women reported 
having nonmenstrual pelvic pain on average 56% of these 
days (Table 1).

While the number of bleeding days at baseline was 
similar across all dose groups, at months 3 and 6, 
women treated with elagolix had fewer bleeding days 
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compared with women who received placebo (Figure 1), 
and a greater proportion of women receiving placebo 
reported ≥1 day of bleeding compared with women treated 
with either dose of elagolix.

Across both dose groups, women treated with elagolix 
experienced fewer days with moderate or severe dysmenor-
rhea at months 3 and 6 compared with women receiving 
placebo (Figure 2A). Even though the number of bleeding 

days decreased with elagolix treatment and conversely the 
number of nonbleeding days increased, the mean number of 
nonbleeding days in women with moderate or severe non-
menstrual pelvic pain also declined at month 6 with elagolix 
treatment (Figure 2C). At month 6, women treated with 
elagolix reported significantly fewer days with moderate or 
severe nonmenstrual pelvic pain (month 6 mean (standard 
deviation [SD]) number of days with moderate or severe 

Table 1 Baseline Characteristics for Women Enrolled in Elaris EM-I and EM-II

Characteristics Placebo N = 734 Elagolix 150 mg QD N = 475 Elagolix 200 mg BID N = 476

Age, years 32 ± 6.6 32 ± 6.4 32 ± 6.6
BMI, kg/m2 28 ± 6.3 28 ± 6.6 27 ± 6.6

Dysmenorrhea score (scale, 0–3) 2.2 ± 0.5 2.2 ± 0.5 2.1 ± 0.5

No. of bleeding days 8.4 ± 3.0 8.1 ± 2.9 8.2 ± 3.0

Percent of bleeding days witha:
“None” dysmenorrhea 1.7 2.2 2.4

“Mild” dysmenorrhea 18.0 16.3 17.9

“Moderate/severe” dysmenorrhea 80.4 81.5 79.7
Nonmenstrual Pelvic Pain score (scale, 0–3)a 1.6 ± 0.5 1.7 ± 0.5 1.6 ± 0.5

No. of nonbleeding days 22.7 ± 4.5 23.1 ± 4.1 22.5 ± 4.6

Percent of nonbleeding days witha:

“None” nonmenstrual pelvic pain 9.5 9.3 10.3

“Mild” nonmenstrual pelvic pain 34.5 31.0 35.2
“Moderate/severe” nonmenstrual pelvic pain 56.0 59.6 54.6

Notes: Data are presented as mean ± SD or number of patients (percentage). aPatients answered dysmenorrhea and nonmenstrual pelvic pain questions with a response of 
none (0), mild (1), moderate (2), or severe (3). 
Abbreviations: BID, twice daily; BMI, body mass index; QD, once daily.
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Figure 1 Mean number of bleeding and nonbleeding days at baseline, month 3, and month 6. Missing due to early discontinuation: month 3 (placebo, 0/726; 150 mg elagolix 
QD, 0/469; 200 mg BID elagolix, 1/469) and month 6 (placebo, 8/727; 150 mg elagolix QD, 2/468; 200 mg BID elagolix, 7/468). There were no statistically significant 
differences between either dose group and placebo for baseline age, body mass index, or mean dysmenorrhea or NMPP scores, except for the dysmenorrhea score in the 
elagolix 200 mg BID dose group (Elaris EM-II data, p = 0.03). 
Abbreviations: BID, twice daily; NMPP, nonmenstrual pelvic pain; QD, once daily.
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nonmenstrual pelvic pain: elagolix 150 mg QD = 7.3 (8.9), 
p = 0.003; elagolix 200 mg BID = 5.2 (8.5), p < 0.001; 
placebo = 8.0 (8.3)), and significantly more days without 
nonmenstrual pelvic pain compared with women taking pla-
cebo (month 6 mean (SD) number of days without non-
menstrual pelvic pain: elagolix 150 mg QD = 8.8 (10.4), 
p = 0.001; elagolix 200 mg BID = 13.3 (12.3), p < 0.001; 
placebo = 6.3 (8.4)) (Figure 2C).

Results of further analysis showed that women treated 
with elagolix who continued to report bleeding, compared 
with women treated with placebo at months 3 and 6, had 
a significantly lower percentage of bleeding days with mod-
erate or severe dysmenorrhea (month 6 mean (SD) percent 
of bleeding days with moderate or severe dysmenorrhea: 
elagolix 150 mg QD = 52.4 (38.9), p = 0.002; elagolix 
200 mg BID = 38.5 (43.6), p < 0.001; placebo = 61.3 
(33.7)) and a significantly lower percentage of nonbleeding 

days with moderate or severe nonmenstrual pelvic pain 
(month 6 mean (SD) percent of nonbleeding days with 
moderate or severe nonmenstrual pelvic pain: elagolix 
150 mg QD = 31.1 (35.8), p < 0.001; elagolix 200 mg 
BID = 19.7 (29.9), p < 0.001; placebo = 35.6 (33.9)) 
(Figure 2B and D). Women treated with elagolix 200 mg 
BID had a greater percentage of bleeding days with no 
dysmenorrhea compared with women taking placebo at 
months 3 and 6 (month 6 mean (SD) percent of bleeding 
days with no dysmenorrhea: elagolix 150 mg QD = 16.7 
(30.3), p = 0.098; elagolix 200 mg BID = 27.3 (39.9), p < 
0.001; placebo = 11.3 (22.9)). The percentage of nonbleed-
ing days without nonmenstrual pelvic pain reported was 
also significantly greater among women treated with elago-
lix in both dose groups compared with women taking pla-
cebo at months 3 and 6 (month 6 mean (SD) percent of 
nonbleeding days without nonmenstrual pelvic pain: 

Placebo (N=734)

Elagolix 150 m
g QD (N=475)

Elagolix 200 m
g BID (N=476)

Placebo (N=629)

Elagolix 150 m
g QD (N=301)

Elagolix 200 m
g BID (n=138)

Placebo (N=541)

Elagolix 150 m
g QD (N=286)

Elagolix 200 m
g BID (N=121)

0

2

4

6

8

10

M
ea

n
 N

u
m

b
er

 o
f 

B
le

ed
in

g
D

ay
s 

w
it

h
  D

ys
m

en
o

rr
h

ea
Moderate/Severe

Mild

Baseline Month 3 Month 6

None

Placebo (N=734)

Elagolix 150 m
g QD (N=475)

Elagolix 200 m
g BID (N=476)

Placebo (N=629)

Elagolix 150 m
g QD (N=301)

Elagolix 200 m
g BID (n=138)

Placebo (N=541)

Elagolix 150 m
g QD (N=286)

Elagolix 200 m
g BID (N=121)

0

20

40

60

80

100

M
ea

n
 %

 o
f 

B
le

ed
in

g
D

ay
s 

w
it

h
  D

ys
m

en
o

rr
h

ea

Moderate/Severe

Mild

Baseline Month 3 Month 6

None

**

*** **

*****

***

Placebo (N=734)

Elagolix 150 m
g QD (N=475)

Elagolix 200 m
g BID (N=476)

Placebo (N=641)

Elagolix 150 m
g QD (N=430)

Elagolix 200 m
g BID (N=422)

Placebo (N=561)

Elagolix 150 m
g QD (N=382)

Elagolix 200 m
g BID (N=368)

0

5

10

15

20

25

30

M
ea

n
 N

u
m

b
er

 o
f 

D
ay

s 
o

f
N

o
n

b
le

ed
in

g
 D

ay
s 

w
it

h
 N

M
P

P

Moderate/Severe

Mild

Baseline Month 3 Month 6

None

Placebo (N=734)

Elagolix 150 m
g QD (N=475)

Elagolix 200 m
g BID (N=476)

Placebo (N=641)

Elagolix 150 m
g QD (N=430)

Elagolix 200 m
g BID (N=422)

Placebo (N=561)

Elagolix 150 m
g QD (N=382)

Elagolix 200 m
g BID (N=368)

0

20

40

60

80

100

M
ea

n
 %

 o
f 

N
o

n
b

le
ed

in
g

D
ay

s 
w

it
h

 N
M

P
P Moderate/Severe

Mild

Baseline Month 3 Month 6

None

**

***
***

***
*** ***

**

A B

DC

Figure 2 Mean number and mean percent of bleeding days with dysmenorrhea (A and B). Mean number and mean percent of nonbleeding days with nonmenstrual pelvic pain (C and 
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elagolix 150 mg QD = 34.8 (37.6), p = 0.002; elagolix 
200 mg BID = 47.9 (40.7), p < 0.001; placebo = 27.2 
(33.8)). At both month 3 and month 6, a significantly greater 
proportion of women in both elagolix dose groups were 
nonmenstrual pelvic pain responders compared with 
women taking placebo, whether they bled or not (Figure 
3). At months 3 and 6, a greater proportion of women in 
both dose groups were dysmenorrhea responders and simul-
taneously nonmenstrual pelvic pain nonresponders com-
pared with placebo (Table 2).

Discussion
It was previously reported that 6 months of treatment with 
either elagolix 150 mg QD or 200 mg BID significantly 
improved dysmenorrhea and nonmenstrual pelvic pain 
compared with placebo in women with moderate or severe 
endometriosis-associated pain.11 In the present study, 
women who continued bleeding while taking elagolix 
treatment at either 150 mg QD or 200 mg BID had 
fewer bleeding days with moderate or severe dysmenor-
rhea. The proportion of nonbleeding days with moderate 
or severe nonmenstrual pelvic pain was also reduced 
among women treated with elagolix compared with 
women receiving placebo following 6 months of 
treatment.

Overall, pain did not shift from dysmenorrhea to non-
menstrual pelvic pain. This supports the conclusion that 
with elagolix treatment, women are achieving overall pain 
relief rather than pain relief due to only the induction of 
amenorrhea.

Findings from this current study demonstrate for the 
first time that reduction in pain in women with endome-
triosis during elagolix treatment occurs during both 

bleeding and nonbleeding days, suggesting that induction 
of amenorrhea may not be essential to treat endometriosis- 
related pain. A previous clinical study by Ng et al14 

demonstrated that nearly full suppression of estradiol was 
achieved within hours at elagolix doses of 200 mg BID in 
45 patients; however, our study found that some women 
continued to bleed after 6 months of treatment with ela-
golix. This apparent difference is likely attributable to 
incomplete medication compliance in the Phase III Elaris 
EM-I and EM-II studies, resulting in the continuation of 
menses. The ability to reduce pain without completely 
suppressing bleeding with low or high doses of elagolix 
allows women to not require hypoestrogenism and other 
adverse effects. These side effects are present with the 
alternative treatment options that demonstrate a near com-
plete suppression of estrogen. The current findings suggest 
that the conventional wisdom of associating amenorrhea 
with symptom relief may not be completely valid. As we 
turn attention away from suppressing bleeding to reducing 
pain, we open the way for changes in the medical manage-
ment of endometriosis-associated pain in women.

Endometriosis-associated pain varies from patient to 
patient. Pain may be experienced as nonmenstrual pelvic 
pain or dysmenorrhea, or pain may be related to a specific 
function, such as defecation (dyschezia), urination (dys-
uria), or sexual activity (dyspareunia).15 The severity of 
this pain may also fluctuate, and is rarely constant.15 It is 
probable that endometriosis gives rise to multiple different 
types of pain including nociceptive, inflammatory, and 
neuropathic pain, either alone or in combination, and that 
different pain pathways may be responsible for the differ-
ent types of pain experienced by women because of 
endometriosis.16
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Figure 3 Percent of nonmenstrual pelvic pain responders by bleeding status. Responder equals reduced nonmenstrual pelvic pain and reduced or stable rescue analgesic use. 
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Results from this current study have shown that elago-
lix reduces endometriosis-associated pain in women, both 
during bleeding and nonbleeding days and despite the 
presence of bleeding episodes. Although the mechanism 
of how elagolix interferes with endometriosis-associated 
pain has not been elucidated to date, it is possible that it 
exerts its effect through various pain pathways. Findings 
from a post hoc analysis of the Elaris EM-I and EM-II 
studies support this hypothesis. In the study by Taylor 
et al,11 improvements observed in women with endome-
triosis treated with elagolix varied according to different 
types of pain. The greatest improvements in dysmenorrhea 
scores were seen between treatment months 0 and 2, after 
which scores plateaued.11 It is possible that the effect of 
elagolix on dysmenorrhea may be due to its role in redu-
cing estrogen levels, thereby affecting the regulation of 
peripheral nerve fibers responsible for eliciting pain. 
Additionally, the effect of elagolix on dysmenorrhea may 
be due to its impact on prostaglandin secretion, which has 
been demonstrated to be excessive in the endometrium and 
in endometriotic lesions during menstruation, leading to 
abnormal uterine contraction.17

The plateau for nonmenstrual pelvic pain was achieved 
later, with the greatest improvements in pain between 
months 0 and 4, and then plateauing after month 4. 
Dyspareunia pain scores plateaued after month 4 similarly 
to nonmenstrual pelvic pain, which suggests disease mod-
ification effects by elagolix, for example, a reduction in 
chronic inflammation and/or central sensitization, or other 
mechanisms of pain.11

As women experience endometriosis-associated pain 
uniquely, future studies elucidating the mechanism of 
action of elagolix in women with endometriosis would 
better our understanding of endometriosis-associated pain 
and provide insight into the individualization of treatment.

Limitations of this study pertain to the measurement of 
bleeding days and a placebo effect. Although bleeding 
days were not objectively measured, they were measured 
more extensively than in previous studies of endometrio-
sis-related pain. Another limitation is that we were unable 
to assess whether there were differences in pelvic pain 
scores between menstruating and nonmenstruating 
women, given the difficulty in following menstrual pat-
terns at the patient level. Additionally, women in the 
placebo-treated group also reported a decrease in pain 
during both bleeding and nonbleeding days. It can be 
suggested that women would be more likely to report 
pain if bleeding occurs; therefore, given that women in 
the placebo group are reporting less pain during bleeding, 
we can infer that the reduction of pain seen in the elagolix- 
treatment groups compared with the placebo group during 
bleeding is more remarkable.

Conclusions
To our knowledge, this is the first time that reduction in 
pain associated with endometriosis has been achieved, 
despite the presence of continued bleeding episodes. 
This, along with the identification of the mechanisms of 
action of elagolix through various pain pathways yet to be 
elucidated, will provide insights into additional treatment 
options for women with endometriosis-associated pain.

Data Sharing Statement
AbbVie is committed to responsible data sharing regarding 
the clinical trials we sponsor. This includes access to 
anonymized, individual, and trial-level data (analysis data 
sets), as well as other information (eg, protocols and 
Clinical Study Reports), as long as the trials are not part 
of an ongoing or planned regulatory submission. This 
includes requests for clinical trial data for unlicensed 

Table 2 Proportion of Simultaneous Nonmenstrual Pelvic Pain Nonresponder and Dysmenorrhea Responder Change from Baseline 
by Month

Month Placebo Elagolix 150 mg QD Elagolix 200 mg BID

Elaris EM-I

Month 3 18 (4.8) 33 (13.3) 60 (24.6)

Month 6 30 (8.1) 30 (12.1) 44 (18.1)

Elaris EM-II

Month 3 24 (6.8) 23 (10.4) 51 (22.7)
Month 6 21 (5.9) 21 (9.5) 48 (21.3)

Notes: Last observation carried forward; intent-to-treat population. Data are presented as n (%). 
Abbreviations: BID, twice daily; QD, once daily.
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products and indications. This clinical trial data can be 
requested by any qualified researchers who engage in 
rigorous, independent scientific research, and will be pro-
vided following review and approval of a research propo-
sal and Statistical Analysis Plan (SAP) and execution of 
a Data Sharing Agreement (DSA). Data requests can be 
submitted at any time and the data will be accessible for 
12 months, with possible extensions considered. For more 
information on the process, or to submit a request, visit the 
following link: https://www.abbvie.com/our-science/clini 
cal-trials/clinical-trials-data-and-information-sharing/data- 
and-information-sharing-with-qualified-researchers.html.

Ethical Approval
Elaris EM-I and Elaris EM-II studies were conducted in 
accord with International Conference on Harmonization 
guidelines and applicable regulations and ethical principles 
of the Declaration of Helsinki. Shulman Associates IRB 
(Cincinnati, OH) conducted the majority of the IRB 
approvals (EM-I/M12-665 IRB approval number 
201202559; approval date, April 11, 2012; EM-II/M12- 
671 IRB approval number 201208471; approval date, 
November 16, 2012).

Informed Consent to Participate
Informed consent was obtained from all women included 
in the study.

Informed Consent to Publish
Written informed consent was obtained from the patient(s) 
for their anonymized information to be published in this 
article.
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