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Abstract

Background: Current medical therapies for endometriosis
result in delayed conception and have not been shown to
provide any fertile benefit subsequent to treatment. Thia-
zolidinediones (TZDs) do not impede conception and have
been shown to reduce endometriotic lesions in animal mod-
els; however, no studies have been performed in humans.
The aim of this study was to provide preliminary data about
the effectiveness of a TZD in treating endometriosis-related
pain. Methods: Case series of women with endometriosis
recruited from the University of Michigan as part of an open-
label prospective phase 2a clinical trial. Participants were
given rosiglitazone, 4 mg daily, for 6 months. Subjective
endometriosis symptoms were assessed using a modified
Biberoglu and Behrman symptom severity scale and the
McGill pain questionnaire. Results: Two of the 3 patients ex-
hibited improvement in severity of symptoms and pain lev-
els with a concurrent decrease in pain medication, while 1
experienced no change. Rosiglitazone was well tolerated by
all patients. Conclusions: Combined with data gathered
from studies in rats and nonhuman primates, the results
from this study offer positive justification for using TZDs as
a well-tolerated treatment for endometriosis that can ad-
dress pain without impeding ovulation and without the

need for add-back therapy. Copyright © 2009 S. Karger AG, Basel

Introduction

Endometriosis is a relatively common gynecologic
disease defined by the presence of extrauterine endome-
trial tissue. The endometrial tissue is most commonly
found in the pelvis, in severe cases causing adhesions,
scarring, and distorted pelvic anatomy; however, extra-
pelvic endometrial explants have been reported as well.
Patients are generally of reproductive age, and may pres-
ent with chronic pelvic pain, dysmenorrhea, dyspareu-
nia, or subfertility. Although the prevalence of endome-
triosis in the general population is estimated to be about
10% [1], the prevalence in women with pelvic pain or sub-
fertility is estimated to exceed 33% [2, 3].

Several medical treatment regimens are utilized for
endometriosis, including GnRH agonists, steroid contra-
ceptives, progestins (oral and intrauterine device), and
aromatase inhibitors [4-6]. However, side effect profile,
cost, limited treatment duration, and relapse rate from
these medications often make them undesirable or unre-
alistic [6]. Surgical treatment has similar limitations, par-
ticularly with respect to recurrence in pain over time [7].
Moreover, current medical options address pain symp-
toms while excluding attempts at conception. Present day
medical therapies result in delayed conception and have
not been shown to offer any fertile advantage subsequent
to treatment [8].

Thiazolidinediones (TZDs) are a new class of drug
that may show promise in treating endometriosis-in-
duced pain while, contemporaneously, allowing these
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women the chance to conceive. Two TZDs, rosiglitazone
and pioglitazone, were developed for the treatment of di-
abetes mellitus due to their ability to increase insulin sen-
sitivity. While their mechanism is not fully understood,
studies show they bind to and activate peroxisome prolif-
erator-activated receptor-y, found in many tissues
throughout the body, including endometrial epithelial
and stromal cells [9, 10]. TZDs have been shown to in-
hibit both monocyte migration and peritoneal inflam-
matory cells in a mouse model [11-13], decrease chemo-
kine and cytokine expression in endometriotic stromal
cells [9, 10], and modulate angiogenesis [14]. Both rodent
and baboon models of endometriosis have been utilized
to demonstrate decreased endometriotic lesion burden
with TZDs as compared with placebo [15-17]; however,
no human trial currently exists in the literature.

The purpose of this study was to provide preliminary
data on the role of TZDs as a treatment for endometriosis
in humans. The following data comprise a limited series
of patients with endometriosis treated with rosiglitazone
for 6 months.

Materials and Methods

Women with endometriosis were recruited from the Univer-
sity of Michigan Endometriosis Center from July 2006 to May
2007 as part of an IRB-approved prospective phase 2a clinical
trial (ClinicalTrials.gov, NCT00115661).

All patients had regular cycles, pelvic pain of =3 months du-
ration with a cyclical component and stage I-II endometriosis
diagnosed by laparoscopy within the preceding 4 years. Stage II1I-
IV patients were not eligible for the study due to too many poten-
tial conflicting sources of pain in such patients, namely adhesive
disease. The subjects were not pregnant, nonlactating and not us-
ing hormonal contraceptives for the previous month. They had
no pre-existing liver dysfunction, malignancy, heart failure, dia-
betes or alternate causes of chronic pelvic pain. They all had nor-
mal white blood cell counts and fasting glucose-insulin ratios
(>4.5). None of the women had any psychiatric condition or sub-
stance abuse which would make compliance difficult. Subjects
functioned as their own controls, as all measures were taken at
baseline before initiating treatment.

Participants were instructed to start taking rosiglitazone (IND
72,318), 4 mg daily, for 6 months starting with their next menses.
Subjective endometriosis symptoms were assessed using a modi-
fied Biberoglu and Behrman symptom severity scale (BB), which
uses 3-point rating scales (0 = no symptoms to 3 = severe symp-
toms) to assess (1) dysmenorrhea by ability to work or conduct
daily activities and pain medication requirements; (2) dyspareu-
nia by interference with normal sexual activity, and (3) nonmen-
strual pelvic pain by pain frequency and pain medication require-
ment [18]. The Short-Form McGill Pain Questionnaire was also
used to evaluate the patients’ perception of sensory and affective
dimensions of their pain, as well as the degree of pain [19]. These
surveys were administered just prior to starting the study drug,
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and at 3 and 6 months. Routine labs, including glucose, insulin, a
complete blood count, liver enzymes, and a renal panel, were also
drawn at these visits. Side effects were recorded at the 3- and 6-
month visits. Patients also kept a daily log of pain medication re-
quirements starting a couple of weeks before taking the study
drug through the end of the 6-month trial period.

Results

Six women (age 20-42 years) consented to participate
in the study; 3 of them completed the full 6-month trial
(patients A, B, and C). Of the 3 women unable to complete
the trial, one was deemed ineligible due to elevated liver
enzymes and another patient was noncompliant second-
ary to multiple comorbidities and social issues, making it
difficult for her to continue taking the study drug. The
third woman ceased taking rosiglitazone only because of
the concerns from the literature and subsequently the
FDA. Patient D was only 3 months into the study when
she was told the study was halted.

Patients A and B showed significant improvement in
pain over the 6 months on rosiglitazone according to the
McGill Pain Questionnaire, whereas patient C had no
significant change in pain symptoms (fig. 1a). Addition-
ally, patients A and B showed an improvement in symp-
toms as assessed by the modified BB, while patient C
again had no change (fig. 1b).

Patients A and B reported a drop in daily pain medica-
tion requirements from the start to the end of the study,
and patient A also exhibited a transition from predomi-
nantly narcotics to more over-the-counter pain medica-
tions. Moreover, pain medication usage was recorded for
patient B after discontinuing rosiglitazone, and demon-
strated an increase back to pre-study levels. Patient C re-
ported an inexplicable spike in pain medication require-
ments during the final month of the trial; however, she
had decreased requirements from baseline in all of the
preceding months.

One patient exhibited some weight loss during the 1st
month on rosiglitazone, but then maintained a steady
weight throughout the rest of the study. All other patients
in this trial had no side effect related to rosiglitazone. Of
note, however, some benefits of oral contraceptives were
lost, such as acne control. Additionally, no change was
observed in any of the routine laboratory studies from
pre-study levels through the end of the study except for
patient C, who had one inexplicable spike in ALT during
the 3rd month on the study drug, returning to normal
levels at the next visit. In general, all patients on rosigli-
tazone tolerated the drug quite well.
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Fig. 1. Patient self-assessment of endometriosis symptoms before and after treatment with rosiglitazone. a Total
score on McGill Pain Questionnaire at baseline and after 6 months on rosiglitazone (range: 0-150). b Modified
BB symptom severity score at baseline and after 6 months of rosiglitazone (range: 0-9).
Table 1. Medical treatment options for endometriosis demonstrating the comparative features of pioglitazone,
a thiazolidinedione class drug
Cost/month  Side effect Need for Pregnancy Conception
USD severity® add-back® category possible?
Oral contraceptives 60 + no X no
GnRH agonists 600 ++++ yes X no
Depo-subQ provera 104 100 ++++ no X no
Mirena IUD 10 ++ no X no
Aromatase inhibitors 270 ++ yes D no
Pioglitazone 175 ++ no C yes
Note the favorable side effect rating as well as pregnancy category for pioglitazone. Perhaps most impor-
tantly, and singular to this drug, pioglitazone may not hinder a woman’s desire to conceive. Note, however, that
pioglitazone is not an FDA-approved medicine for endometriosis.
2 Side effect severity denoted by + (few) to ++++ (many) [26].
b Add-back for bone preservation (i.e. estrogen).
Discussion and nonhuman primates, shows promise for the potential

This is the first study looking at TZDs in humans suf-
fering from endometriosis-induced pelvic pain. As seen
in table 1, when compared with currently available thera-
peutic options, TZDs are a well-tolerated, affordable
treatment for endometriosis that can address pain with-
out the need for add-back therapy. Moreover, and unique
to TZDs, there seems to be no impedance to ovulation.
While other current treatment options, such as oral con-
traceptives, may have favorable prices or side effect pro-
tiles, they do not offer a chance at conception. Although
the data for this study are certainly limited, this case se-
ries, combined with the data gathered from studies in rats
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of using TZDs in endometriosis patients desiring the
chance to conceive.

A major limitation to our trial was the number of pa-
tients and the limited course of therapy. In June 2007, the
New England Journal of Medicine published a meta-anal-
ysis of rosiglitazone used for glycemic control wherein
the authors concluded there was an approximately 50%
increased relative risk of myocardial ischemic events (ab-
solute difference <0.15%) [20]. This information was
widely reported in the lay press and, even though our par-
ticipants were not diabetics we felt that the most prudent
course of action was to suspend our trial. Because the
study had to be stopped prematurely, the overall number
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of patients in this trial was limited and statistical analysis
was prohibited. However, this study provides initial in-
formation to inform future clinical trials with larger par-
ticipant recruitment. Additionally, while rosiglitazone
has been given a black box warning label from the FDA
due to an increased risk of cardiovascular side effects in
heart failure patients, pioglitazone remains on the mar-
ket and might be a viable substitute.

Since we are suggesting the possibility of using TZDs
for endometriosis pain relief in conjunction with at-
tempts to conceive, it must be understood that, under the
current FDA safety classification scheme, TZDs are listed
as a class C drug. There are limited studies on the poten-
tial reproductive toxicity induced by TZDs; however, an-
imal studies show no sign of altered development and the
rare human studies corroborate these findings [21, 22].
Furthermore, and in support of using such drugs in re-
productive aged women, pioglitazone was used in a small
trial as an ovulation induction agent in women with poly-
cystic ovary syndrome. As opposed to rosiglitazone, pio-

glitazone produces a better overall lipid profile — reduc-
tions in serum triglycerides and increases in high-den-
sity lipoprotein cholesterol levels [23, 24].

Due to the small number of participants in this trial,
definitive conclusions would be premature; in fact, due to
the background placebo effect with any medical therapy
this may mitigate any decisive statement from case reports.
For example, a recent endometriosis study using TNF-«
antibodies had a 25% overall placebo effect [25]. Neverthe-
less, the preliminary positive findings of this study utiliz-
ing TZD treatment warrant larger confirmatory studies.
Future studies should assess more objective measures of
the extent of endometriosis using laparoscopy.
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