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Medical treatment of endometriosis

J. A. GARCIA-VELASCO, G. QUEA

The medical treatment of endometriosis is a crit-
ical aspect of the therapeutic approach to this
disease. This review will present an overview of
current literature about the medical treatment
of endometriosis, without referring to the sur-
gical treatment or a combination of both. The
main purpose of the current medical treatment
of endometriosis is to create an amenorrheic
state, in other words, to create a hypoestrogenic
environment by suppressing estrogen secretion
of the ovary. Current research has focused upon
medications designed to attack specific aspects of
the development and maintenance of en-
dometriosis. This includes progesterone recep-
tor modulators, gonadotropin releasing hor-
mone (GnRH) analogs, aromatase inhibitors and,
tumor necrosis factor oo (TNF—0.) inhibitors, an-
giogenesis inhibitors, matrix metalloproteinase
inhibitors and estrogen receptor P agonists like
inmunomodulators. These drugs show decreased
spreading of lesions and reduced disease related
symptoms. Medical treatment is moderately ef-
fective in reducing pain but ineffective in im-
proving fertility; a combination of medical treat-
ment with assisted reproductive technology may
be beneficial in improving fetility.
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E ndometriosis is currently one the most
enigmatic diseases within the field of
gynecology; however this disease does not
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have an established treatment yet. According
to Sampson’s hypothesis in 1927, retrograde
menstruation is a key factor in the patho-
genesis of endometriosis, in which en-
dometrial cells found in menstrual debris
are transported up into the fallopian tubes,
entering and spreading onto the peritoneal
cavity.l, 2 This occurs in reproductive age
women with the presence of menstruation.
If this definition is true, then the amount of
retrograde menstruation could be different
in women with or without endometriosis.3:
4 Still, the gold standard for the diagnosis
of endometriosis is histological confirma-
tion of endometrial glands and estroma in
extrauterine sites.> 6

We have very little understanding about
the relationship between endometriosis and
infertility even though more than 7 000 ar-
ticles have been published on the subject
and, consequently, we find ourselves un-
aware of which procedure is most adequate
to treat this disease. However, endometrio-
sis has been treated and it is continually be-
ing treated with diverse drugs such as es-
trogens, an estrogen and progestin combi-
nation, danazol, gestrinone and GnRH
analogs (GnRHa).7-10 Recent studies present
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attractive new alternatives for the treatment
of this disease, using drugs such as aro-
matase inhibitors, immunomodulators and
selective progesterone receptor modulators
(SPRMs). These drugs show decreased
spreading of lesions and reduced disease
related symptoms. 11, 12

The central dogma guiding medical man-
agement of endometriosis is the observa-
tion that sex steroid hormones are the ma-
jor regulators of growth and function of en-
dometriotic lesions. This view is supported
by both laboratory and clinical observations.
Most endometriotic lesions contain estradi-
ol progesterone and androgen receptors. In
general, estradiol promotes growth in en-
dometriotic lesions, androgens cause atro-
phy, and progestins can cause complex ef-
fect, depending on the dose and progestin
used.

The present review tries to analyze the cur-
rent literature about medical treatment of en-
dometriosis, without referring to surgical treat-
ment or a combination of both.

Diagnosis

The improvement in the various imaging
and endoscopic techniques, as well as sero-
logic tests, the correct diagnosis of the disease
is becoming more precise and easier.

Currently, laparoscopy is considered as
gold standard diagnostic test looking for ev-
idence of all types and stages of en-
dometriosis. With the advent of laparoscop-
ic techniques, frequency of diagnosis of en-
dometriosis at laparoscopy has increased dra-
matically by visualization of typical and atyp-
ical lesions.13, 14

The main clinical manifestations of en-
dometriosis are pain and infertility. Nowadays
there are different established treatments aim-
ing to reduce the discomfort of the patient
and to improve pregnancy rates. However,
pain represents the mayor clinical problem of
the disease, basically dysmenorrhea (60%),
pelvic pain (40-50%), lower abdominal pain,
and dyspareunia (40-50%).

The classification of the American Society
for Reproductive Medicine is based on a
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twenty-point scale and includes 4 stages.
Minimal (stage D) and mild (stage 1) disease
are both characterized by scattered, superfi-
cial implants on structures other than uterus
tubes or ovaries, with no associated scarring
or significant adhesions and rare or superfi-
cial implants on ovaries. Moderate (stage I11)
disease is characterized by multiple implants
or small endometriomas (£2 cm) involving
one or both ovaries; minimal peritubular or
periovarian adhesions; and scattered, scarred
implants on other structures. Severe (stage
IV) disease is characterized by large ovarian
endometriomas, significant tubal or ovarian
adhesions, tubal obstruction, obliteration of
the cul-de-sac, major uterosacral involve-
ment, and significant bowel or urinary tract
disease.15

The classic endometriotic implant is the
dark, blue-black, powder-burn lesion that
typically lies under the peritoneal surface.
Only recently have we come to appreciate
that endometriosis may appear in many oth-
er forms. So called atypical lesions may vary
in color from red to brown, black, white or
yellow. Their appearance depends in part
on their localization or blood supply. A vari-
ety of pathologic lesions are confused visu-
ally with endometriosis implants. Heman-
giomas, inflammatory changes, mesothelial
hyperplasia, hemosiderin deposition or en-
dosalpingiosis may be mistaken for en-
dometriosis.

Although laparoscopy is regarded as the
gold standard diagnostic test for en-
dometriosis, diagnostic laparoscopy is asso-
ciated with 0.06% risk of major complications
and this risk is increased to 1.3% in operative
laparoscopy.¢

No laboratory findings are particularly help-
ful in making or confirming a diagnosis of
endometriosis. An association between en-
dometriosis and CA-125 has been reported,
but, may be of value only in women with
severe endometriosis. Other makers have
been proposed in the diagnostic of minimal
— mild endometriosis (Ca 19-9, SICAM-1,
PP14, IL6, TNF, autoantibodies, EGR-1, P450
aromatase), although significant overlapping
exists between patients with endometriosis
and disease free women.16
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Treatment of endometriosis-associated
pain

Patients with endometriosis may have dif-
ferent symptoms, but the most important one
is the pain syndrome which is characterized
by dysmenorrhea, pelvic pain, lower ab-
dominal pain and dyspareunia. In some
women the highly invasive ectopic en-
dometrium, manifested as deep lesions, is
responsible for the severe pain; however, the
exact mechanism by which this clinical man-
ifestation occurs is still unknown.

Specific types of pelvic pain are correlated
with anatomic locations. Dysmenorrhea in-
creases with Douglas pouch adhesions, dys-
pareunia with uterosacral ligament deep in-
filtrating endometriosis, lower urinary tract
symptoms were more frequent when lesion
involved the bladder, and gastrointestinal
symptoms were associated with bowel or
vaginal deep lesions.1”

The main purpose of the current medical
treatment of endometriosis is to create an
amenorrheic state, in other words, to create
a hypoestrogenic environment by suppress-
ing estrogen secretion of the ovary (GnRH
agonists and antagonists), inducing a pseudo-
pregnancy (progestins) or by local estrogenic
inhibition of the ectopic endometrium (prog-
estins, androgenic progestins). However, ther-
apy involves diverse collateral manifestations
like alterations in the bone density or an-
drogenization symptoms such as the coars-
ening of the voice, clitoris hypertrophy, seb-
orrhoea, acne, hirsutism, dyslipemias in the
case of danazol, a decrease in libido, vaginal
dryness, and an increased body temperature
with the use of GnRHa.!8

Hormonal treatment of clinically diagnosed
endometriosis includes the use of analgesic
and antiprostaglandin agents such as nons-
teroideal anti-inflammatory drugs (NSAIDs);
however, the physician should determine
when a dose is no longer adequate and to
proceed to the next line of therapy, which
typically includes combination estrogen/prog-
estin oral contraceptives, progestins, or sup-
pressors of estrogen production such a dana-
zol. Psychotropic drugs have also been used
in the management of chronic pelvic pain;
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however, such use requires caution and ad-
ministration by an appropriate medical spe-
cialist, as well as a workup to rule out other
causes of the pain.

First line of medical treatment for chronic
pelvic pain is usually acetaminophen or as-
pirin. Second line of therapy are NSAIDs,
which inhibit prostaglandin synthesis and
thus, are most effective when administered
prior to onset of symptoms. To avoid their se-
rious side effects, a new generation of NSAIDs
has been introduced that specifically inhibits
cyclooxygenase-2. These drugs are not more
effective for treating dysmenorrhea than
naproxen or ibuprofen, but they have a much
lower risk of gastric damage.

Combination estrogen/progestin oral con-
traceptives are often used initially for women
with chronic pelvic pain who have an oth-
erwise negative evaluation. Rationale for its
use includes inhibition of ovulation and de-
crease in overall mean gonadotropin levels,
decreased menstrual flow and, decidualiza-
tion of implants, including decreased pro-
duction of intracellular receptors.

Randomized clinical studies comparing the
use of 2 or more drugs have also been per-
formed, with interesting outcomes. Combined
oral contraceptives have been compared to
GnRH agonists for the treatment of en-
dometriosis associated pain. In a study designed
to achieve an 80% success in detecting a 35%
difference on the observed effects, treatment us-
ing oral contraceptives ended up being signif-
icantly less effective than GnRH analogs used
to reduce dysmenorrhea, and almost as effec-
tive for dyspareunia and unspecific pelvic pain.
However, the adverse effects were more no-
ticeable in patients treated with GnRHa.18, 19

Other studies compare the efficacy of GnRH
agonists with the efficacy of add-back therapy
during a 6 months treatment, concluding that
during this period of time pain relief is similar
to therapies that only use analogs.

In a published Cochrane study the effec-
tiveness of GnRH analogs for the treatment of
pain symptoms was determined by compar-
ing it to a group without treatment (either
placebo or surgical treatments). No mayor
differences were found among the groups.18

Recent studies are introducing the use of
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TABLE I.—Different medical treatments assayed in en-
dometriosis patients.

— High doses of estrogens

— Pseudopregnancy (progestins)

— Combinations of estrogens plus progestins

— NSAIDs

— Antiprogestins (SMPRs)

— Pseudomenopause (danazol — GnRH analogs)
— Aromatase inhibitors

— Immunomodulators

aromatase inhibitors and selective proges-
terone receptor modulators (SPRMs) as the
new medical treatment for endometriosis, as
well as new anti-inflammatory drugs (tumor
necrosis factor inhibitors, matrix metallopro-
teinase inhibitors, cyclooxygenase-2 in-
hibitors).

The use of aromatase inhibitors in patients
with previously medically and surgically treat-
ed endometriosis, and who obtained un-
favourable outcomes in previous treatments,
showed a large reduction of endometriosic
implants and pain in patients that were part
of this study. According to this, aromatase
inhibitors could be a candidate for the treat-
ment of endometriosis.20-22

The SPRMs are a potential therapeutic con-
cept in endometriosis. These SPRMs are de-
fined as a new class of progesterone recep-
tors and they exhibit both progesterone ag-
onistic and antagonistic activities in vivo,
showing high binding-affinity to progesterone
receptor ligands. In the absence of proges-
terone they act as progestins, but when prog-
esterone is present, they act as antiprogestins
in some tissues, mainly in the endometrium.
Studies with non-human primates show an
antiproliferative effect in the endometrium.
The exact mechanism by which this occurs is
still unknown. However, 4 possible working
hypothesis are believed to take place: 1)
blockage progesterone action in the func-
tioning of the spiral arteries; ii) suppression
of proliferative estrogenic effects; iii) regu-
lation of estromal growth factors; iv) expres-
sion induction of androgenic factors in the en-
dometrium.

These studies show that the SPRMs have a
special selectivity over the estrogen-depen-
dent endometrial growth and induce a re-
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versible amenorrhea without systemic effects
of androgenic deprivation. Because of all of
these, SPRMs help relieve pain in patients
with endometriosis.23

Table I shows differents medical treatments
assayed in endometriosis patients.

Treatment of endometriosis related
infertility

Although prevalence may vary among dif-
ferent studies and populations studied, en-
dometriosis is found in 25% to 40% of all in-
fertile women, compared to the 2% to 5%
found in the overall population. Several lines
of evidence suggested that some women may
tolerate transplantation of autologous en-
dometrial cells in to the peritoneal cavity.
However, if we take this concept further by
speculating that essentially all women have
endometriosis, those with clinical sequelae
represent a subset of women in whom trans-
planted endometrial cells are not effectively
eradicated across menstrual cycles. An alter-
native view is that women with minimal and
mild endometriosis are those who have not
yet constructed a defense against their dis-
ease, allowing these endometrium transplants
to coexist in the peritoneal milieu of the
pelvis. These implants establish a blood sup-
ply and may transmit various biochemical
signs, often discordant with those of the nor-
mal endometrium. Such biochemical mes-
sage can be detected in the peritoneal fluid
and may adversely affect fertility, although
the mechanisms by which such infertility arise
remains poorly understood.24

A wealth of publications proposed that the
endometriosis and inflammation may have
an unfavorable influence of infertility. A re-
cent meta-analysis of assisted reproductive
technologies demonstrated that, once con-
founding factors are controlled for, the preg-
nancy rate in women with endometriosis is
approximately 50% of the rate of women
with tubal factor infertility. Peritoneal fluid
of women with endometriosis contains ele-
vated amounts of macrophages and their se-
creted products, such a growth factors, cy-
tokines and angiogenic factors. However, ad-
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vanced stages of endometriosis may have
easily understandable factors, such as dis-
torsion of anatomy, causing infertility.25

Endocrine and ultrasound studies in
women with minimal endometriosis suggest
that ovulatory dysfunction contributes to their
infertility. Abnormalities observed include re-
duced follicular growth rate, reduced pre-
ovulatory follicle functional capacity, im-
paired LH surge pattern and amplitude, re-
duced oocyte fertilizing ability and disturbed
early luteal function. Luteal phase abnor-
malities include indistinct early luteal phase
rises and basal temperature and delayed re-
turn to the low temperature phase at men-
struation.

Preovulatory follicular function is estimat-
ed by steroid measurements in follicular flu-
id (FF) and by determining granulosa cell
steroidogenic capacity when collected at
oocyte recovery for in vitro fertilization (IVF).
Reduced LH concentration in FF was associ-
ated with impaired fertilization on oocytes
in vitro, despite normal FF FSH and steroid
levels.26, 27

In contrast to above studies, another group
of investigators found significant, apparent-
ly favourable, increases in FF progesterone
and decreases in testosterone concentration
in patients with endometriosis, together with
increased granulosa cell steroidogenesis.

When considering drug treatment to im-
prove fertility, several medications have been
used depending on the type of treatment
considered and the diagnosis. But before in-
troducing these publications, we have to re-
member that evaluating the effect of a drug
to improve fertility in a certain population
has some intrinsic difficulties, basically that
50% of the population will conceive sponta-
neously, and also patient heterogeneity,
which makes evaluation a difficult task.28-32

Ovulation induction seems to be benefi-
cial to most of these patients. In women with
stages I-II endometriosis, the use of
clomiphene citrate for ovulation stimulation
resulted in a higher pregnancy rate than the
use of danazol for ovarian suppresion (OR =
2.9,95% CI 1.2 — 7.1 vs 1.02, 0.5-2.3). One
non-randomized study examined pregnan-
cy rate after expectant management,
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clomiphene citrate or HMG following surgi-
cal treatment for endometriosis. In this study,
pregnancy rate for expectant management,
clomiphene citrate and HMG were 0.021,
0.066 and 0.174 respectively (expectant vs
HMG P = 0.005).

These studies suggest some improvement
infertility from ovulation induction. In sys-
tematic reviews of the role of ovulation in-
duction and/or intrauterine insemination in
unexplained infertility, most trials reported
in favour of the use of clomiphene citrate.

Treatment with intrauterine insemination
(IUD improved fertility in minimal-mild en-
dometriosis: TUI with ovarian stimulation is ef-
fective but the role of unstimulatied TUT is
still uncertain.33-35

Assisted reproductive technologies, in par-
ticular IVF, theoretically should maximize fer-
tility rates by removing gametes and zygotes
from the hostile peritoneal environment and
bypassing abnormal pelvic anatomy associ-
ated with endometriosis. It has been shown
that IVF is a successful treatment for en-
dometriosis-related infertility, although preg-
nancy rates are reduced by half when com-
pared to non-endometriosis patients; simi-
larly, pregnancy rates are almost double in
minimal-mild stages compared to moderate-
severe stages.36-39

GnRHa are used in IVF treatments to pre-
vent a premature rise in LH levels.
Retrospective studies have shown that en-
dometriosis patients show a better cycle out-
come when GnRHa were used, so this led
to the hypothesis that precycle treatment with
GnRHa might improve IVF results in these
patients. Two randomized trials have shown
promising results with 3 or 6 months of
GnRHa treatment prior to IVF, although the
studies are underpowered to extract definitive
conclusions. 40, 41

Conclusions

Medical treatment of endometriosis symp-
toms is still a matter of intense research as cur-
rently available drugs are far form being the
perfect treatment. The ideal drug, without
side effects, for the treatment of endometriosis
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that eases the pain and improves fertility
without inhibiting ovulation and menstrua-
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