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Objective: To estimate the efficacy and safety of a novel nonhormonal therapeutic agent, cabergoline, compared with that of the stan-
dard clinical therapy, norethindrone acetate (NETA), for the treatment of endometriosis-associated pain in young women with
endometriosis.
Design: Randomized, double-blind, placebo-controlled pilot study.
Setting: Tertiary care center.
Patient(s): Women (n ¼ 9) with surgically confirmed endometriosis.
Intervention(s): A random, double-blind assignment to either NETA (5 mg/day) þ placebo twice weekly or cabergoline (0.5 mg) twice
weekly þ placebo daily for 6 months.
Main Outcome Measure(s): We collected the measures of pelvic pain and laboratory parameters every 3 months.
Result(s): We observed a decrease in pain scores and increase in pain relief in women randomized to receive cabergoline, who appeared
to show similar or more improvements than women treated with NETA. The serum measures of vascular endothelial growth factor re-
ceptor 1 declined over 6 months in those who received cabergoline. Cabergoline was well tolerated, and no serious adverse events
occurred.
Conclusion(s): Safe, effective adjunct treatments are lacking for patients with endometriosis who do not respond to standard care.
Because the growth of endometriosis requires angiogenesis, blood vessel growth is an attractive therapeutic target. This pilot study sug-
gests that cabergoline, a vascular endothelial growth factor pathway inhibitor, is an effective therapeutic option for women with
chronic pain due to endometriosis. Building upon this investigation, we will conduct larger, randomized trials of cabergoline, advancing
research on the best treatments for endometriosis—particularly disease resistant to hormonal therapies.
Clinical Trial Registration Number: clinicaltrials.gov; registration number NCT02542410. (Fertil Steril Rep� 2021;2:454–61. �2021
by American Society for Reproductive Medicine.)
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E ndometriosis is a chronic illness that begins during
adolescence and young adulthood (1, 2). It affects
�49% of adolescents with chronic pelvic pain and

10% of all women of reproductive age (3, 4). Endometriosis
has multiple clinical manifestations, including dysmenor-
rhea, acyclic pelvic pain, nausea, dyspareunia, dyschezia, fa-
tigue, and infertility (1). Women must cope with reduced
productivity, missed academic and work opportunities, and
social consequences (5). Endometriosis is a chronic disease
that progresses significantly over time in ~50% of patients
(6, 7). Appropriate management involves not only the prompt
initiation of therapy but also the maintenance of therapy for a
protracted length of time.

Endometriosis-associated pelvic pain can be treated
medically and surgically. Medical treatments have centered
on hormonal manipulation to either induce a hypoestrogenic
milieu or antagonize estrogen action; the treatments
commonly include combined oral contraceptives, progestins,
or gonadotropin-releasing hormone agonists (8, 9). These
therapies are often limited by the lack of success, high cost,
or side effects (9, 10). Hormonal treatments do not cure endo-
metriosis; after medication discontinuation, pain scores often
rise back to baseline values (11–13). Approximately 50% of
women with endometriosis experience recurrent symptoms
over a 5-year period, irrespective of the treatment approach
(1, 14). Because there is no cure, there exists a pressing need
to evaluate novel, nonhormonal treatments to ameliorate
the chronic course of the disease and prevent the ongoing
suffering for these women.

Although hormonal therapy has been the mainstay of
treatment, novel targets for treatment may be found among
causative pathways of the disease. The development of endo-
metriosis involves interactions between hormonal, immuno-
logic, inflammatory, and proangiogenic processes (1).
Theories hold that endometriotic cells reach the peritoneal
cavity via retrograde menstruation, coelomic metaplasia,
and lymphatic or vascular metastasis. In order for these cells
to get implanted and subsequently develop into endometriosis
lesions, these cells must establish new, adequate blood supply
for their formation and maintenance (15). Angiogenesis and
concomitant neurogenesis play a key role in the ectopic im-
plantation of endometrial tissue, its development into endo-
metriosis, and the development of chronic pain (16, 17).
Angiogenic pathways are stimulated by inflammatory cells
(macrophages, lymphocytes, and mast cells) and the many
angiogenic factors they produce, including vascular endothe-
lial growth factor (VEGF) and tumor necrosis factor alpha
(TNF-a) (18). Several antiangiogenic agents that target the
angiogenesis pathway have been successfully used in animal
models of endometriosis (19). However, these investigative
agents can induce severe side effects, including hypertension,
hypothyroidism, diarrhea, bleeding events, and hemorrhage,
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and are teratogens, precluding their use in young and other-
wise healthy women (20, 21).

Dopamine receptor 2 (DRD2) agonists are a theoretical
alternative to commercial antiangiogenic agents. In animal
models, DRD2 agonists inhibit pathologic angiogenesis in tu-
mors by inactivating VEGF receptor 2 (VEGF-R2) signaling
(22, 23). In contrast to other antiangiogenic agents, this
type of medication has an acceptable safety profile and
does not interfere with the normal establishment and progres-
sion of pregnancy (24–26). Cabergoline and quinagolide, both
DRD2 agonists, inhibited angiogenesis in a mouse model of
angiogenesis (27). In a preliminary study of 9 women with
endometriosis and hyperprolactinemia, quinagolide induced
a 69.5% reduction in the size of endometriosis lesions over
20 weeks (28). However, the investigators did not collect
data regarding pain or bleeding outcomes.

Thus, our objective was to explore the effect of experi-
mental therapy, cabergoline, versus the effect of the standard
therapy, norethindrone acetate (NETA), for the treatment of
pelvic pain due to endometriosis. We hypothesized that caber-
goline would inhibit endometriosis-mediated neuroangio-
genesis and that after 6 months, subjects randomized to
receive cabergoline would demonstrate decreased pain mea-
sures, improved functional disability scores, and decreased
circulating angiogenic and inflammatory biomarkers
compared with subjects randomized to receive NETA.
MATERIALS AND METHODS
Study Design

The study was a randomized, double-blind, placebo-
controlled, 6-month pilot study conducted at Boston Chil-
dren’s Hospital and Brigham and Women’s Hospital from
2016 to 2018. We screened 74 women for study eligibility
(Supplemental Fig. 1, available online). Eligible women
were aged 15–40 years, were premenopausal, and had surgi-
cally confirmed endometriosis, determined using laparoscopy
within 2 years prior to study baseline. The participants were
experiencing pelvic pain over the last month, as determined
using a visual analog scale (VAS) score of R3, where 0 indi-
cates the absence of pain and 10 corresponds to unbearable
pain. Participants were excluded if they were using other hor-
monal medications (such as combined oral contraceptive
pills), thrombotic disease, or had contraindications to the
study medications (impaired liver function, breast cancer,
cardiac valvular disorders, etc.).
Patients

Of 73 subjects who were initially approached regarding the
study, 39 were lost to follow-up, 17 were not interested, 8
were ineligible, and 9 were consented, enrolled, and
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randomized into 2 groups (Supplemental Fig. 1). Group 1
received 5 mg of oral NETA (Aygestin; Amneal Pharmaceuti-
cals, Bridgewater, NJ) daily þ placebo tablet twice weekly.
Group 2 received oral 0.5 mg of cabergoline (Teva Pharma-
ceuticals, North Wales, PA) twice weekly þ placebo tablet
daily (Food and Drug Administration Investigational New
Drug application 132882).

All the medications were dispensed by the research phar-
macy in a gelatin capsule and were identical in appearance.
The principal investigator, study staff, and participants re-
mained blinded to the treatment assignment throughout the
6-month study. The Boston Children’s Hospital and Brigham
and Women’s Hospital institutional review boards approved
the protocol. Written informed consent was obtained from
all the participants (clinicaltrials.gov NCT02542410).
Study Assessments

The participants presented for in-person research visits at
baseline (pretreatment), 3 months, and 6 months. Additional
telehealth assessments were conducted at 6 and 18 weeks.
Medication compliance was assessed using pill counts and
participant-completed pill logs at each visit. The participants
also reported the mean number of non-narcotic pain tablets
taken per week.

The primary endpoint was the measurement of pain in
multiple dimensions, including 4 core chronic pain outcome
domains (physical functioning, pain intensity, emotional
functioning, and feeling of improvement), as recommended
by an expert consensus-based statement (29). The measure-
ments occurred at each in-person study visit. The Brief Pain
Inventory (BPI) interference scale was the primary outcome
variable (30, 31). The BPI is a 7-item, self-reported measure
designed to assess the extent to which pain interferes with
various components of functioning, including physical
and emotional functioning and sleep (32). The VAS was
used to rate pain intensity (0–10 numerical rating scale).
The VAS scores were categorized as none or mild (0–3),
moderate (4–6), and severe (7–10) pain. Emotional func-
tioning was measured using the Beck Depression
Inventory-II, with scores categorized as follows: <10, min-
imal or no depression; 10–18, mild to moderate; 19–29,
moderate to severe; and 30–63, severe depression (33).
Participant ratings of overall improvement were assessed
using the patient global impression of change scale, a 7-
point rating scale asking the following question: ‘‘Since
beginning this study, how would you describe the change
(if any) in activity limitations, symptoms, emotions, and
overall quality of life?’’ The scores were categorized as fol-
lows: 1–3, no or minimal change; 4–5, moderate improve-
ment; and 6–7, definite or considerable improvement
(34, 35). The Functional Disability Inventory scale was
used to measure the impact of physical health on the perfor-
mance of regular daily activities; the scores ranged from 0 to
60, with a higher score indicating more impairment (36).

Serum samples were obtained for the measurement of
inflammation and the assessment of the angiogenic pathway.
The markers included VEGF, TNF-a, placental growth factor,
intercellular adhesion molecule-1, vascular cell adhesion
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molecule-1, VEGF receptor 1 (VEGF-R1), monocyte chemo-
tactic protein-1, interleukin 8 (IL-8), E-selectin, and IL-1b,
based on the results of previous studies (37–42). Urine
samples were obtained at each visit to allow for the
performance of a pregnancy test and for the assessment of
a urinary marker of oxidative stress [8-oxo-7,8-dihydro-2’-
deoxyguanosine (8-oxodG)]. The samples were assayed at
the Clinical and Epidemiology Research Laboratory, Depart-
ment of Laboratory Medicine, Boston Children’s Hospital.

Height was measured in a standardized fashion using the
same wall-mounted stadiometer. Weight was measured on
the same digital scale, with patients clothed in a hospital
gown after voiding. Body mass index was calculated as
weight (kg)/(height [m])2. Pulse and blood pressure (vital
orthostatic signs) were measured in both supine and standing
(after 3 minutes of standing to reach equilibrium) positions.
At each study visit, each participant was given an
investigator-developed standardized symptom questionnaire
that asked about common hormonal symptoms, including fa-
tigue, mood changes, breast tenderness, and nausea. The par-
ticipants were asked to self-report the presence or absence of
each symptom. If they had a positive response, they were
asked to rate the frequency and severity of their symptom.
Adverse effects experienced during the treatment, such as
uterine bleeding, were also recorded and quantified. We
used the common terminology criteria for adverse events
(CTCAE, v5.8) for standardized grading of adverse events.
To assess patient safety, we also measured serum hemoglobin
A1c levels, erythrocyte sedimentation rate, and serum creati-
nine levels as well as performed lipid panels and liver function
tests (aspartate transaminase, alanine aminotransferase, total
bilirubin).
Statistical Analyses

Sample size. Given its design as a pilot study, the sample size
was chosen to provide estimates for the change over time in
each group while minimizing the number of subjects exposed
to the study treatments. Assuming an 80% trial completion
rate, we recruited 5 patients to each arm to have at least 4
completers in each randomization group.

The change in pain score over time, measured using the
BPI, was the primary outcome of interest. Given the small
sample size, no statistical test or model would have had suf-
ficient power to estimate significant differences. Therefore,
only trends were reported. The summary statistics (median
and interquartile ranges) of pain scores and other secondary
outcomes were presented.
RESULTS
Patients

Of the 9 women who completed the baseline measurements, 1
participant from each group dropped out before the 6-week
study visit, leaving 3 in the NETA group and 4 in the cabergo-
line group who completed the 6-month study. The subjects
were adult women (median age 24.8 years, range 21.8–41.0
years) with a median bodymass index of 27.9 kg/m2. Approx-
imately half of the subjects self-identified as White; 1 subject
VOL. 2 NO. 4 / DECEMBER 2021
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TABLE 1

Demographic characteristics and baseline measurements of 9 women with endometriosis, in total and separated based on treatment group.

Characteristic All participants N [ 9 NETA n [ 4 Cabergoline n [ 5

Age, y [median (IQR)] 24.8 (4.5) 25.3 (11.5) 24.9 (3.5)
BMI, kg/m2 [median (IQR)] 27.9 (10.2) 27.5 (0.9) 37.1 (23.3)
Race (n; %)

White 5 (55.6) 2 (50) 3 (60)
Black/African American 3 (33.3) 2 (50) 1 (20)
Asian 0 0 0
Other 1 (11.1) 0 1 (20)

Ethnicity (n; %)
Hispanic 1 (11.1) 0 1 (20)
Occupation (n; %)

Student 2 (22.2) 1 (35) 1 (20)
Employed (part-time or full-time) 6 (66.7) 3 (75) 3 (60)

Tobacco user (%) 0 0 0
Alcohol user (%) 7 (77.8) 4 (100) 3 (60)
Baseline pain medications (n;%), tablets/wk
Narcotic 1 (11.1); 29 0 1 (20); 29
Prescription (non-narcotic) 1 (11.1); 14 0 1 (20); 14
Over the counter (including herbal) 6 (66.7) 4 (100) 2 (40)
BMI ¼ body mass index; IQR ¼ interquartile range; NETA ¼ norethindrone acetate.
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identified as Hispanic. The groups did not differ in their base-
line demographic characteristics (Table 1). All the subjects
had American Society for Reproductive Medicine stage 1 or
2 endometriosis at the time of laparoscopy.
FIGURE 1

Changes in themeasurement of pain over 6months in 9women randomize
Worst pain severity score in the last 24 hours. (C) Average pain severity score
acetate.
DiVasta. Novel treatment for endometriosis. Fertil Steril Rep 2021.
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One subject receiving NETA and 1 subject receiving ca-
bergoline discontinued participation before the 6-week phone
call (Supplemental Fig. 1). The reasons for discontinuation
were fatigue and increased pain for the one receiving NETA
d to receive either cabergoline or NETA. (A) Pain severity score today. (B)
. (D)Worst pain severity score in the last month. NETA¼ norethindrone
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FIGURE 2
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and fatigue, hot flashes, mood swings, and bladder inconti-
nence for the one receiving cabergoline. Based on the pill
counts, 4 (57%) of 7 subjects missed at least 1 dose of the
study medications before the 3-month visit; this number
increased to 86% at 6 months. The reported compliance did
not vary between the trial arms. Seven participants completed
the 6-month trial.
Changes in the measurement of VEGF-R1 over 6 months in 9 women
randomized to receive either cabergoline or NETA. NETA ¼
norethindrone acetate; VEGF-R1 ¼ vascular endothelial growth
factor receptor 1.
DiVasta. Novel treatment for endometriosis. Fertil Steril Rep 2021.
Symptom Changes and Quality of Life Assessment

Upon the assessment of pain at the baseline (range 0–10), the
subjects in the cabergoline group reported a greater severity
of current pain (6.0 vs. 0.5) and worst pain in the last 24 hours
(7.0 vs. 3.5) than those in the NETA group (Supplemental
Table 1, available online). They also reported less relief of
pain (from the pain treatments or medications provided, range
0%–100%) than those in the NETA group (20% vs. 85%,
respectively, Supplemental Table 1). The average pain and
best or least pain were not different between the groups.
Neither group reported much interference with general activ-
ity, walking ability, working, or sleeping due to pain.

Figure 1 shows how pain measurements (using both the
VAS and BPI) changed over time. Over 6 months of the treat-
ment, subjects receiving cabergoline demonstrated improve-
ments in their worst pain severity (Fig. 1B and D), both in
the last 24 hours (from 7.0 to 1.0) and in the last month
(from 8.0 to 3.0). Improvements over time were also seen in
current pain severity (Fig. 1A), least pain severity, the per-
centage of pain relief achieved (Supplemental Table 1), and
average pain severity (Fig. 1C). The subjects receiving NETA
had a similar trend in their improvements in average pain,
although more substantial changes were seen in the cabergo-
line group at 6 months (Fig. 1C). Little change in other mea-
sures occurred in those receiving NETA (Supplemental
Table 1). The mean 6-month decrease in pain intensity (worst
pain in the last 24 hours) was 86% in the cabergoline group
and 43% in the NETA group. Similarly, average pain
decreased by 83% in the cabergoline group and 57% in the
NETA group. At the beginning of the study, 1 of 4 women
in the NETA group and 1 of 5 women in the cabergoline group
used various non-narcotic analgesics for endometriosis-
associated pain (Table 1). At the 6-month follow-up visit,
the percentage of analgesic users did not change, but the
number of non-narcotic analgesic tablets used per week
increased in the NETA group (Supplemental Table 1).

Neither group showed a clinically meaningful amount of
depressive symptoms (measured using the Beck Depression
Inventory-II) at any time point. The subjects also did not
report much physical trouble or difficulty doing activities of
daily living, as determined using the Functional Disability In-
ventory scale (Supplemental Table 1). The participants’
impression of change due to the study treatment was
measured using the patient global impression of change scale.
At 3 months, 33% of the subjects in the NETA group reported
a moderate or high degree of change compared with 25% of
the subjects in the cabergoline group. At 6 months, the pro-
portion reporting a moderate or high degree of change
increased to 66% in the NETA group and 50% in the cabergo-
line group.
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Biomarkers

During the 6-month pilot study, the serum VEGF-R1 levels
declined in the subjects receiving cabergoline (from 417.6
pg/mL to 344.1 pg/mL), whereas these increased in those
receiving NETA (from 330.7 pg/mL to 447.6 pg/mL, Fig. 2).
Both the groups showed small declines in the serum VEGF
concentrations. The levels of most serum inflammatory bio-
markers did not change (Supplemental Table 1). The levels
of IL-8 decreased by almost 50% in those receiving cabergo-
line (from 9.5 pg/mL to 4.5 pg/mL) but started low and did not
changing over time in those receiving NETA (from 4.8 pg/mL
to 4.9 pg/mL).

Safety Profile Measurement

No subject developed orthostatic changes in blood pressure or
pulse during study participation. The median alanine amino-
transferase and aspartate transaminase levels were similar be-
tween the groups at the time of trial initiation and remained
within the normal laboratory range throughout. Neither treat-
ment regimen led to deleterious changes in lipid profiles.

Information regarding side effects was solicited using an
investigator-developed symptom questionnaire. All reported
side effects were rated by the participants as mild or moderate,
except for 3 instances, which were rated as severe. One partic-
ipant (NETA group) reported severe headache. One participant
in each treatment group reported severe abdominal pain or
bloating. These symptom changes that occurred following
the initiation of study medications are listed in Table 2. Of
the 40 symptom changes reported in the symptom question-
naire, 20 (50%) were rated by the participants as mild, 17
(43%) as moderate, and 3 (7%) as severe. The most common
changes reported were abdominal cramps or bloating, feeling
tired, and weight gain. For the 7 subjects who completed the
VOL. 2 NO. 4 / DECEMBER 2021



TABLE 2

Patient-reported side effects during the 6-month pilot study
following study medication initiation.a

Adverse event

NETA
n [ 4

Cabergoline
n [ 5

n (number of participants reporting)

Mood changes 1 1
Upset stomach or nausea 0 4
Feeling tired or weak 3 2
Headache 1 1
Breast tenderness 1 1
Constipation 1 3
Dizziness 0 0
Hot flashes 1 2
Numbness or tingling 1 2
Abdominal cramps or bloating 2 3
Trouble sleeping 0 2
Hair growth 0 2
Acne 1 1
Weight gain 2 2
Changes in uterine bleeding

Heavier flow 1 2
Lighter flow 0 0
Amenorrhea 0 0
Irregular or spotting 1 3

NETA ¼ norethindrone acetate.
a The side effects were solicited using an investigator-developed symptom questionnaire. All
reported side effects, except 3, were rated as mild or moderate. One participant (NETA) re-
ported severe headache. One participant in each treatment group reported severe abdom-
inal bloating.

DiVasta. Novel treatment for endometriosis. Fertil Steril Rep 2021.
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trial, the average weight change was >1.8 kg over 6 months
(>1.3 kg for the cabergoline group vs. >2.5 kg for the
NETA group). The investigators identified only 2 CTCAE grade
2 adverse events: 1 participant with fatigue that interfered
with the activities of daily life, which was not relieved by
rest, and 1 participant with abdominal bloating and pain
that limited her daily activities or work.
DISCUSSION
In this randomized pilot study, we demonstrated the tolera-
bility of a novel, nonhormonal medication—cabergoline—for
the treatment of chronic pelvic pain due to endometriosis.
Over 6 months, we observed a decrease in the pain scores
and increase in pain relief in women randomized to receive
cabergoline, who appeared to show similar or more improve-
ments than women treated with NETA.

It is well established that angiogenesis is involved in the
pathophysiology of endometriosis (43). The level of VEGF is
higher in the peritoneal fluid of patients with endometriosis
than in that of controls and higher in the peritoneal fluid of
patients with more severe disease than in that of women
with less severe disease (44–50). Oxidative stress,
endothelial dysfunction, and inflammatory response due to
the production of prostaglandins, chemokines, and
cytokines have also been implicated in the pathogenesis of
endometriosis (4, 51–53). The peritoneal fluid of patients
with endometriosis contains factors, including IL-8 and
TNF, that induce neutrophil VEGF release (54).
VOL. 2 NO. 4 / DECEMBER 2021
Based on previous research, we believed that the use of an
antiangiogenic agent would improve symptoms for women
with endometriosis (27, 28). However, majority of these
investigative agents can induce severe side effects and are
teratogens, precluding their use in young, otherwise healthy
women (20, 21). We hypothesized that DRD2 agonists
would be potential alternatives to commercial
antiangiogenic agents because of their acceptable safety
profile and lack of interference with the menstrual cycle or
the normal establishment and progression of pregnancy
(24–26). Dopamine receptor 2 agonists, such as cabergoline,
inhibit the growth of human endometrial tissue xenografts
in mice and reduce VEGF-R2 phosphorylation (27, 55). These
animal study results led to a pilot study for the evaluation of
DRD2 agonists in the treatment of peritoneal endometriosis in
humans (28). Nine hyperprolactinemic patients with endome-
triosis ‘‘requiring a first surgical intervention and benefiting
from a second-look laparoscopy’’ were evaluated. During
the first surgical procedure, lesions of endometriosis were
identified. In each patient, one-half of the lesions were
removed, whereas the remaining one-half was labeled.
Following laparoscopy, the participants received quinagolide
(25–75 mg per day) for 18–20 weeks. After 20 weeks, a second
surgical procedure was performed. The number of endometri-
osis lesions was again quantified, and any identified remain-
ing lesions were surgically excised. The investigators reported
that quinagolide induced a 69.5% reduction in the size of the
lesions, with 35% of these vanishing completely (28). Histol-
ogy showed tissue degeneration as well as the downregula-
tion of VEGF/VEGF-R2 and 3 proangiogenic cytokines, but
no patient outcomes (such as pain) were evaluated. We tested
the hypothesis that the level of serum angiogenic markers de-
creases over time in patients treated with nonhormonal ther-
apy, cabergoline, compared with those who receive hormonal
therapy, NETA. Although limited by our small sample size, we
demonstrated a trend toward decreased VEGF-R1 levels over
time in subjects receiving cabergoline compared with those
receiving NETA.

Our current pilot study represents the first step in building
upon these previous results to determine if cabergoline also
leads to symptomatic improvement. Our pilot data suggest
that cabergoline is at least as effective as NETA in decreasing
pelvic pain severity, improving pain relief, and maintaining
normal functioning. The use of pain medication was lower
in the participants receiving cabergoline as well. The side ef-
fects were minimal and similar between the 2 groups. Our
symptom questionnaire was developed to standardize the re-
porting of side effects. However, we acknowledge that this
tool may have led to increased reporting of symptoms by
our participants. Additionally, it is well known that endome-
triosis overlaps with other chronic pain conditions, such as ir-
ritable bowel syndrome, migraines, and fibromyalgia. Many
of the symptoms reported were not unexpected and may
have been due to other medical conditions, including endo-
metriosis itself, rather than related to study medication use.
The investigators identified just 2 CTCAE grade 2 adverse
events. No serious adverse events occurred, and the safety pa-
rameters measured remained within the normal range. Caber-
goline may be an alternative to opiate therapies that are
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currently employed, unsuccessfully, for the long-term man-
agement of endometriosis-related chronic pain (56, 57).

The study’s limitations should be acknowledged. Given
that this investigation was a pilot study, our extremely small
sample size precluded robust statistical analyses. We used
these results to inform a larger, prospective study of cabergo-
line, which is currently underway. We found that a positive
response to the question ‘‘Since last visit, have you had
changes in vaginal bleeding?’’ was more common in women
randomized to the cabergoline group (elicited at 41% of
participant visits) than in those randomized to the NETA
group (elicited at 24% of participant visits). In addition, the
patients were somewhat reluctant to enroll in a cabergoline-
only trial arm because of concerns for undesired pregnancy
and unscheduled vaginal bleeding. Based on these results,
our larger trial investigated the use of cabergoline as an
adjunct to hormonal therapy.
CONCLUSION
Endometriosis is the most common reproductive disease
observed in young women, often leading to debilitating
chronic pelvic pain and impaired quality of life. Safe, effec-
tive, long-term adjunct treatments are lacking for patients
who do not respond to the current standard of care or for
those who request nonhormonal therapy. Because the growth
of new tissue requires angiogenesis, blood vessel growth is an
attractive target for endometriosis therapy. Cabergoline rep-
resents an attractive VEGF pathway inhibitor because of its
side effect profile. This pilot study suggests that it is an effec-
tive therapeutic option for women with chronic pain due to
endometriosis. We plan to build upon this investigation and
conduct larger randomized trials of cabergoline, advancing
research on the best treatments for endometriosis—particu-
larly disease resistant to, or patients seeking alternatives to,
hormonal therapies.
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