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Medical Treatment of Endometriosis
Hong-Yuan Huang, MD
Endometriosis is a common, benign and chronic gynecological disorder. It is also an estrogen-dependent disorder that
can result in substantial morbidity, including pelvic pain, progressive dysmenorrhea, dyspareunia, infertility and repeat
surgeries. Endometriosis is often treated surgically upon diagnosis but with a higher rate of recurrence, suggesting that a
combination of surgical and medical management might provide better outcomes. The primary goal of medical treatment
for endometriosis is to halt the growth and activity of
endometriosis lesions. The most widely utilized medical treatment for endometriosis involves use of gonadotropin-releasing
hormone (GnRH) agonists and oral contraceptives.
Conventional agents also include androgen derivates and progDr. Hong-Yuan Huang
estins. Due to the chronic nature of this disease, long-term or
repeated courses of medication may be required to control its
related symptoms. Increasing knowledge about the pathogenesis of endometriosis at the cellular and molecular levels may give us the opportunity to use new, specific agents for treatment, including aromatase inhibitors, progesterone antagonists, selective progesterone
receptor modulators, GnRH antagonists, intrauterine releasing systems with progestin and
new pharmaceutical agents affecting inflammation, angiogenesis, and matrix metalloproteinase activity. Many of these promising new agents may prevent or inhibit the development of endometriosis. Further clinical trials may determine if these new therapies are superior to current medical treatment strategies for endometriosis. (Chang Gung Med J
2008;31:431-40)
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E

ndometriosis is a common, benign and chronic
gynecological disorder. It is also an estrogendependent disorder that can result in substantial morbidity, including pelvic pain, infertility and multiple
operations. It is characterized by the presence of
uterine ectopic endometrial tissue outside of the uterine cavity-mainly on the pelvic peritoneum, but also
on the ovaries and in the recto-vaginal septum, and

more rarely in the pericardium, pleura, and urinary
tract. The prevalence of pelvic endometriosis
approaches 6-10% in the general female population.
The frequency of disease is increased to 35-50% in
women with pelvic pain and infertility.(1-4) Despite its
high prevalence and its recognition for most of the
past century as an important cause of infertility and
pelvic pain, its underlying mechanisms and patho-
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physiology still are poorly understood. No single theory can explain the pathophysiology of all
endometriosis.(5)
The standard diagnosis of endometriosis is surgical assessment by laparoscopy or laparotomy. A
scoring system has been developed and revised to
assess the extent of disease.(6,7) For women with pain
and with extensive adhesions, conservative surgery
commonly provides temporary relief, although
symptoms may occur again in most women within
two years and further surgery is needed in these
cases. (8,9) Because endometriosis is an estrogendependent disease, standard medical treatments aim
at inducing hypoestrogenism and then inducing atrophy of ectopic endometrial implants. Medical hormone therapies historically have included oral contraceptives, progestins, and gonadotropin releasing
hormone (GnRH) analogues, as well as androgen
derivatives, and these have all been used successfully
in the treatment of endometriosis.(10-13) All of these
treatment modalities can be used only for a limited
time owing to unacceptable side effects, including
climacteric syndrome and loss of bone density. In
addition, almost all of these treatment modalities fail
to treat endometriosis-associated chronic pelvic pain
and these drugs cannot cure the disease. At the present time, GnRH analogues are the most common
medical therapy for endometriosis.(14,15) They dramati-
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cally reduce the estrogenic pattern in patients with
endometriosis but the effects of GnRH analogues are
temporary because endometriosis foci cause problems again at the resumption of menstruation after
cessation of treatment. However, our understanding
of the pathogenesis of endometriosis at the cellular
and molecular levels has improved significantly in
recent years. Novel therapeutic strategies may
improve our ability to eliminate endometriosis
lesions which are already present and to prevent the
recurrence of endometriosis and the multiple operations after initial surgical treatment.(16) This review
focuses on standard medical treatment with conventional and new modalities in the medical treatment of
endometriosis and its related clinical symptoms
(Table 1).
Conventional medical treatments

The primary goal of medical treatment for
endometriosis is to halt the growth and activity of
endometriosis lesions. Conventional medications
used to achieve this goal include androgen derivates,
progestogens, oral contraceptive pills and GnRH
agonists.(17-19) Conventional treatment approaches for
the medical management of endometriosis usually
are carried out in patients with suspected
endometriosis, in those with a confirmed diagnosis
of endometriosis, in those who have had surgical

Table 1. Summary of Medical Treatments for Endometriosis
Agents

Mechanism

Effect

References

Conventional medical treatments
Oral contraceptives

decidualization and subsequent atrophy of

Symptom relief

17, 21

endometrial tissue
GnRH agonists

down -regulation of the

Symptom relief and

41

pituitary-ovary axis and hypoestrogenism

decreased disease

Androgens

hyperandrogenism, inhibit steroidogenesis

Symptom relief

26

Aromatase inhibitors

inhibit estrogen synthesis

Symptom relief

53, 54

GnRH antagonists

GnRH receptor blockade

Decreased disease

59

Progesterone antagonists

anti-progesterone

Decreased disease

66, 67

Selective progesterone receptor modulators

suppress estrogen-dependent endometrial

Symptom relief

71

Symptom relief

74, 76

growth
Levonorgestrel-releasing intrauterine system

decidualization and subsequent atrophy of
endometrial tissue
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treatment of endometriosis and in those who need
long-term management.
The most widely utilized hormonal treatments
for endometriosis are GnRH agonists, oral contraceptives and the androgen, danazol. The majority of
evidence in support of medical therapy for
endometriosis is largely observational, with the
exception of studies of GnRH agonists, danazol, and
a few progestins.(20)
The advantage of an oral contraceptive over
other hormonal treatments is that it can be taken
indefinitely. An earlier study demonstrated that oral
contraceptives were more effective in treating dysmenorrhea than GnRH agonists in fifty-seven
patients with endometriosis. At the end of the six
month follow-up, these patients did report a reduction in dysmenorrhea.(17) A further randomized study
of ninety patients with recurrent moderate or severe
pelvic pain after conservative surgery for symptomatic endometriosis demonstrated that oral contraceptives had the same efficacy and safety as cyproterone acetate in the treatment of endometriosis-associated recurrent pelvic pain.(21) According to an intention-to-treat analysis, 73% of patients (33 of 45) in
the cyproterone acetate group and 67% (30 of 45) in
the oral contraceptive group were satisfied with the
treatment received in this study. Due to the chronic
nature of the disease, long-term or repeated courses
of medication may be required to control related
symptoms. If oral contraceptives could be shown to
be at least as effective as danazol or GnRH agonists,
treatment options for long-term management of the
disease could be broadened.(20,22)
Androgens can induce a hyperandrogenic state
and induce atrophy of the endometrium, which is the
rationale for their use in the treatment of endometriosis. Danazol, a synthetic isoxazole derivative chemically related to 17α-ethinyltestosterone, acts to
increase the concentration of free testosterone by
binding to sex-hormone-binding globulin and
inhibits luteinizing hormone (LH) surge and steroid
hormone production from the ovaries, resulting in a
hypoestrogenic state.(23) All of this contributes to an
inhibition of eutopic and ectopic endometrial growth.
Multiple nonrandomized trials showed that the use of
danazol resulted in an improvement in pain associated with endometriosis, in 66% to 100% of the
women evaluated.(24-26) Common side effects related
to hyperandrogenism which distress patients include
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hirsutism, acne, and a raspy voice. The majority of
these patients refuse to be treated with danazol
because of its potential androgenic side effects.(27)
Alternate routes of danazol administration are under
investigation.(28-30)
Many clinical trials have also compared the efficacy of danazol with that of the GnRH agonists.
Both danazol and GnRH agonists showed the same
efficacy in reducing both the growth of endometriotic implants and endometriosis-related symptoms during the treatment phases of the trial.(31-33) The obvious
difference between them has been the profile of the
side effects: the agonist has side effects associated
more with a hypoestrogenic state and danazol more
with an androgenic state, including weight gain,
breast atrophy, hot flashes, and hirsutism.(34)
The role of GnRH agonists in reproductive medicine as well as in the treatment of prostate cancer,
precocious puberty, endometriosis, and uterine
fibroids has been fully demonstrated.(35-38) GnRH
when administered in a pulsatile fashion binds to the
pituitary receptors and activates the gonadotrophs to
both synthesize and release LH and follicle stimulating hormone (FSH). Paradoxically, GnRH agonists
are modified forms of GnRH that bind to receptors in
the pituitary, but have a longer half life than native
GnRH and thereby result in down regulation of the
pituitary-ovarian axis and hypoestrogenism.(39)
GnRH agonists can be administered via a calibrated nasal spray, or by injection of either a shortacting formulation daily or of a depot formulation
every one to three months. Side effects include hot
flashes, vaginal dryness, decreased libido, mood
swings, headache, and bone mineral depletion.(40) A
long-term follow-up study of patients treated with a
GnRH agonist alone for six months revealed a 53%
recurrence of disease/symptoms two years after treatment.(41)
Aromatase inhibitors

It is well known that endometriosis is an estrogen-dependent disease and that this disorder tends to
regress after estrogen deficiency. According to the
two-cell two-gonadotropin theory, LH is capable of
stimulating androgen substrate production from
theca cells, to be transformed into estrogen by FSHstimulated aromatase activity in granulose cells.(42) In
the human, aromatase activity is expressed in several
types of cells in the reproductive system including
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the ovarian granulosa cell, the placental syncytiotrophoblasts and the testicular Leydig cells. (43)
Aromatase is the enzyme that represents the critical
step in estrogen biosynthesis. It catalyzes the conversion of C19 steroids to estrogens (estrone and estradiol). (44) Therefore, there are no important downstream enzymes to be affected, with the result that
aromatase is an excellent target for inhibition of
estradiol synthesis. In addition, because estrogen is
needed to stimulate ectopic endometriotic tissues in
patients with endometriosis and the because of the in
situ presence of aromatase in these tissues, blockage
of aromatase activity in these endometriotic sites
with an aromatase inhibitor is a rational approach to
medical treatment of endometriosis.(45,46)
The aromatase inhibitors are classified into type
I and type II inhibitors. Both types of inhibitors compete for binding to the active site. Enzyme activity is
then permanently blocked due to an unbreakable
bond between the inhibitor and enzyme protein.(47-49)
Several potent and selective third-generation aromatase inhibitors are available; of these, anastrozole
and letrozole have substantial advantages over earlier
agents in terms of efficacy and tolerability. (50)
Although these agents have been widely used to treat
postmenopausal or anovulatory patients with breast
cancer, clinical experience with aromatase inhibitors
in women with endometriosis is still limited.(51) A
nonrandomized pilot study demonstrated that a combination of letrozole (2.5 mg/day) and norethindrone
acetate for 6 months is effective in both reducing
laparoscopically visible endometriotic lesions and
decreasing pelvic pain scores.(52) In another representative study, two premenopausal sisters (24 and 26
years old) were diagnosed with endometriosis by
laparoscopy and failed to respond to conventional
treatment including oral contraceptives and GnRH
analogues. An aromatase inhibitor (anastrozole 1
mg/day) was given with progestin (200 mg/day) for
6 months. The treatment resulted in a rapid progressive reduction in symptoms with the maintenance of
remission of symptoms and absence of endometriotic
lesions for more than two years after treatment in
both cases. Pregnancy was achieved in both cases
after two years. Side effects were minimal and well
tolerated by both patients.(53) Recently, a prospective,
randomized trial showed that 6 months of treatment
with anastrozole (1 mg/day) and goserelin compared
with goserelin alone increased the pain-free interval
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and decreased symptom recurrence rates in patients
after surgery for severe endometriosis. Interestingly,
the authors suggested that the efficacy of the protocol might be the result of the fact that goserelin
inhibits ovarian steroidogenesis and anastrozole
inhibits the consequences of peripheral aromatization
and aberrant expression of aromatase in the
endometriotic foci.(54)
In conclusion, patients with endometriosis who
do not respond to existing treatments appear to
obtain significant pain relief with aromatase
inhibitors. Regimens which include combinations of
an aromatase inhibitor with a progestin or oral contraceptive will probably become more popular than
combinations of an aromatase inhibitor with a GnRH
analogue because the former are cheaper with fewer
side effects, and may be administered long term or
for repeated courses.(55)
GnRH antagonists

Selective blockade of gonadotropin secretion
and suppression of ovarian steroid production have
previously been achieved by down - regulation of the
pituitary gland to continuously administer by giving
long-acting GnRH agonists. Recently, GnRH antagonists that immediately block GnRH effects have been
developed for clinical use in endometriosis, leiomyoma, and breast cancer in women, benign prostate
hypertrophy and prostate carcinoma in men, and precocious puberty in children.(56) The antagonistic properties of GnRH exert their effect by competing with
endogenous GnRH for pituitary binding sites. A
more rapid suppression of gonadotropin release from
the pituitary gland can be achieved, in comparison
with that of agonists, enabling shorter treatment
regimes in ovarian hyperstimulation for assisted
reproduction.(57) GnRH antagonists are not like agonists, which cause flare-up stimulation of
gonadotropin and ovarian steroid hormone release.
Therefore, they have the theoretical advantage of
working faster and more effectively than GnRH agonists with an earlier improvement of symptoms. A
representative study demonstrated that subcutaneous
injection of the GnRH antagonists significantly
reduces the size of endometriotic lesions in a dosedependent manner in a rat model.(58) A pilot study
reported a total of fifteen women who received a
treatment protocol with 3 mg of cetrorelix
(Cetrotide) weekly for eight weeks. All patients
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reported a symptom-free period during GnRH antagonist treatment. Regression occurred in more than
half of the cases and the degree of endometriosis
declined to a mild stage on second look laparoscopy.
Preserving basic estrogen production during the
course of GnRH antagonist treatment apparently
does not influence regression of disease, and has no
major side effects.(59)
GnRH antagonists seem to be useful in the treatment of endometriosis in most cases. Furthermore,
fewer side effects, such as postmenopausal symptoms, occur with this agent and no estradiol add-back
is needed. In the future, new nonpeptic GnRH antagonists are expected to be available for oral administration. Although they are still under investigation,
these agents have the potential to improve patients’
comfort and compliance.(60)
Mifepristone (progesterone antagonist)

Mifepristone (RU 486) is an oral active progesterone antagonist at the receptor level. It also has a
high affinity for progesterone and glucocorticoid II
receptors. With its antiprogesterone effect, mifepristone prevents progesterone from exerting its action.
It also has a direct inhibitory effect on human
endometrial cells(61) and it can modulate the estrogen
and progesterone receptor expression in both eutopic
and ectopic endometrium.(62) In addition, mifepristone is effective in decreasing the size of endometriotic implants in a primate model.(63) Kettel et al published a series of studies of administration of different doses of mifepristone in women with
endometriosis. (64-66) A minimum dose of 50 mg
mifepristone for six months demonstrated a significant regression in visible endometriotic lesions and a
decrease in clinical symptoms. On the other hand,
treatment of endometriosis patients with mifepristone 5 mg per day in an uncontrolled pilot study
resulted in pain improvement but no change in
endometriosis lesions, suggesting this dosage is too
low to achieve acceptable efficacy.(67) There is concern about the safety of long- term treatment
because of the antiglucocorticoid properties of
mifepristone. Hypoadrenalism must be considered as
a major side effect of long-term treatment, especially
with e doses over 200 mg per day.(16) Further large
randomized clinical trials on the use of mifepristone
in women with endometriosis should be performed
in the future.
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Selective progesterone receptor modulators
(SPRM)

SPRM are novel progesterone receptor ligands
with a high degree of endometrial selectivity that
exhibit agonist/antagonist effects in vivo based on
the target tissue.(68) They have the potential to induce
reversible amenorrhea through selective inhibition of
endometrial proliferation, a direct effect on endometrial blood vessels and the potential to suppress
endometrial prostaglandin production in a tissue-specific manner without the systemic effects of estrogen
deprivation, providing a rationale for the treatment of
endometriosis -related pain.(69) Asoprisnil is the first
SPRM to reach an advanced stage of clinical development for the treatment of endometriosis.
Asoprisnil can suppress both the menstrual cycle and
endometrial growth.(70) To date, only one randomized,
placebo-controlled, dose-finding phase II study of
asoprisnil has been conducted in subjects with pain
from endometriosis.(71) One hundred thirty patients
with a laparoscopic diagnosis of endometriosis were
treated with asoprisnil (5, 10, and 25 mg) for twelve
weeks. All three asoprisnil doses significantly
reduced the dysmenorrhea from endometriosis in
comparison with a placebo. A separate study with an
identical design using different asoprisnil doses
showed that 5 mg is the minimum effective dose for
pain relief in subjects with endometriosis.(72) Both
studies also confirmed favorable safety and tolerability profiles of asoprisnil during short-term treatment.
No serious, drug-related adverse events were reported during the treatment or follow-up period.
Levonorgestrel-releasing intrauterine system

Levonorgestrel is a potent steroid widely used in
oral contraceptives and subdermally implanted contraceptive devices. It is a T-shaped intrauterine system which after insertion releases the hormone levonorgestrel into the womb. The use of the intrauterine releasing system with levonorgestrel has revealed
some additional health benefits other than contraception, including treatment of menorrhagia and inhibition of endometrium proliferation during postmenopausal estrogen therapy. The release rate of levonorgestrel from the intrauterine releasing system is
20 µg per 24 hours during the first year, and it slowly
decreases throughout the 5 years of use, inducing the
endometrium to become atrophic and inactive. (73)
Because of this profound effect on the endometrium,
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this device is an alternative in the medical treatment
of women suffering from endometriosis, adenomyosis, chronic pelvic pain, and dysmenorrhea, as
well as menorrhagia. For women with endometriosis
who need long-term treatment, the levonorgestrelreleasing intrauterine system may be a treatment of
choice since it permits the same system to be used
for at least 5 years with no modifications in estrogen
levels and few hypoestrogenic side effects.(74-76)
Future development of new drugs for
endometriosis

Medical treatment options for endometriosis
currently under investigation include immunomodulating drugs (pentoxifylline and loxoribine) that
inhibit the effect of tumor necrosis factor (TNF)-α,
matrix metalloproteinase (MMP), and angiogenesis.(23) Therapeutic manipulation of the immune system through TNF-α inhibitors may be beneficial in
women with endometriosis.(77) The MMPs are a family of endopeptidases that are capable of degrading
components of the extracellular matrix. It is important to many physiological and pathological processes, including embryo implantation, cyclic endometrial breakdown and endometriosis, and is regulated by
its natural occurring inhibitor, tissue inhibitors of
matrix metalloproteinase (TIMPs).(78,79) Suppressing
the action of secreted MMPs from human ectopic
endometrium with TIMP-1significantly inhibited the
establishment of endometriosis lesions in a nude
mice model.(80) Several cytokines may also play a
role in the treatment of endometriosis. A major function of interleukin-12 (IL-12) and IL-18 is the regulation of the adaptive immune response. (81) IL-12
induces other cytokines, particularly interferon-γ
(IFN-γ), which coordinate the ensuing immune
response. Intraperitoneal injection of IL-12 in a
murine model of endometriosis demonstrated a significant reduction of ectopic endometrial implantation.(82)
Conclusion

A better understanding of the molecular mechanism of endometriosis will result in innovative new
treatments in the future. Many of these promising
new agents are currently in clinical trials to evaluate
efficacy and side effects, and subsequently may better reproductive outcomes. Therefore prospective,
randomized clinical trials will then be needed to
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compare the effectiveness of these drugs with current
modalities in the medical treatment of patients with
endometriosis.
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黃泓淵
子宮內膜異位症是婦科常見之良性疾病絯是子宮內膜組織出現在子宮腔外的一種病變。
子宮內膜異位症的發生與雌激素有密切關係絯因此好發於生殖年齡女性。臨床上常合併經
痛、不孕絯診斷與治療除需藉助手術療法外絯內科療法亦有相鶖之成效。子宮內膜異位之內
科療法是以阻斷雌激素之作用進而抑制子宮內膜異位症病灶之增生絯常用之傳統內科療法包
括了口服避孕藥、雄性荷爾蒙製劑、黃體素及促性腺激素釋放荷爾蒙類似體。由於子宮內膜
異位症具有高復發率之特性絯因此若需長時間或重複周期性治療絯則需考慮其藥物副作用。
拜醫學發展之賜絯對於子宮內膜異位症其分子與細胞學之生物機︺日益了解絯新的子宮內膜
異位症內科療法蓬勃發展。包含了促性腺激素釋放荷爾蒙擷抗劑、礦香 抑制劑、選擇性黃
體素受體調節劑、黃體素擷抗劑與子宮內黃體素釋放系統。這些新的內科療法對於子宮內膜
異位症之控制均有鷦期之療效絯未來仍需大型前瞻性之臨床試驗絯來證實新的內科療法在子
宮內膜異位症之治療成效與藥物副作用是否比傳統內科療法為佳。(長庚醫誌 2008;31:431-40)
子宮內膜異位症絯促性腺激素釋放荷爾蒙絯黃體素絯礦香
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