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Endometriosis is a gynecological condition characterized by the growth of endometrium-like tissues inside and

outside the pelvic cavity. The evolution of the disease can lead to infertility in addition to high treatment costs. The

available medications are only effective in treating endometriosis-related pain. 

 

endometriosis  gynecological disease  inflammation  drug therapy

1. Introduction

Currently, 190 million women worldwide present with endometriosis . Endometriosis is a chronic, hormone-

dependent inflammatory disease defined by the presence of foci of endometrial tissue outside the uterine cavity,

which can be found mostly in the pelvic cavity, but can also be found in the ovaries, fallopian tubes, sigmoid colon,

appendix, upper abdomen, among others . In the general population, rates of the disease are difficult to quantify

due to difficulties in a definitive diagnosis and asymptomatic cases, thus aggravating the condition of

endometriosis. Therefore, estimates vary widely between different population samples and modes of diagnosis, all

influenced by the presentation of symptoms and access to care . Despite this limitation, the prevalence of

endometriosis is greater than 10% in women in the reproductive period . It is observed that 90% suffer from

dysmenorrhea, 76% from dyspareunia, 77% from chronic pelvic pain, 66% from dyschesia, and 15% from

hematochezia . One of the most common complications in endometriosis is infertility, a symptom that occurs in

50% of women diagnosed with the disease (Figure 1). These symptoms compromise women’s quality of life,

especially in relation to noncompliance with activities of daily living, personal relationships, and low productivity at

work . In addition, many studies report the correlation between anxiety and depression with pain symptoms and

loss of fertility, leading to a rate of almost 87% of women with endometriosis developing some type of psychiatric

disorder .
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Figure 1. Common associated problems observed in women with endometriosis. The following can be observed:

hematochezia (15%), infertility (50%), dyschesia (66%), dyspareunia (76%), pelvic pain (77%), and dysmenorrhea

(90%). Figure created in BioRender.com.

Endometriosis impacts different aspects of life, and one of them is the economic aspect. A large multicentre study

carried out between Europe, UK, and the USA showed that the total cost per woman with endometriosis per year

was approximately EUR 9579.00, with most of the costs (EUR 6298.00) caused by the absence or reduction of

effectiveness at work resulting from the symptoms of the disease . Medical care costs (EUR 3281.00) were

mainly due to surgeries (29%), monitoring exams (19%), hospitalization (18%), and medical visits (16%) .

2. Treatment of Endometriosis

Currently, the most accurate diagnosis of endometriosis is laparoscopy, with inspection of the abdominal cavity and

histological confirmation of suspicious lesions. This type of diagnosis is particularly useful for detecting, through

biopsies, occult microscopic lesions in women with and without visible endometriosis. However, this method is

expensive and invasive, offering risks to the patient related to the procedure, such as bleeding and infections.
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Thus, other methods may have advantages when compared to this one, such as imaging methods and biomarkers

. Imaging methods such as transvaginal ultrasound (TV-USG) and magnetic resonance imaging (MRI) are

suitable for the diagnosis of two phenotypes of endometriosis. The deep infiltrative endometriosis, which can occur

in the rectosigmoid, uterosacral, and rectovaginal septum ligaments, and endometriomas, a condition in which

USG-TV is the method of first choice. In addition, sigmoid, ileocecal, and urological lesions can be detected with

complementary radiological techniques, such as transrectal ultrasound, multidetector computed tomography, or

MRI. Scintigraphy can also be used to explore renal function in cases of suspected ureteral endometriosis.

Ultrasonography and MRI have high sensitivity (91%) and specificity (98%) to detect and rule out endometriotic

lesions, especially deep lesions. However, they are not advisable for the identification of peritoneal lesions, mainly

due to the size of the lesions, which is below the detection limit of the devices .

Blood, endometrial tissue, and urine biomarkers can be used as markers for the diagnosis of endometriosis.

However, such biomarkers are not able to reveal the location of endometriotic lesions. A widely used biomarker is

CA-125; despite being found at high levels in endometriosis, CA-125 can be elevated in several diseases. Thus, it

has no value as a single test in the diagnosis of the disease . Another option could be the use of questionnaires

with internally and externally validated scores of clinical values that could indicate those patients at high-risk of

endometriosis .

The choice of treatment will depend on the severity of symptoms, the extent and location of the disease, the desire

to become pregnant, and the patient’s age. It can be through medication, surgery, or even a combination of both.

Pharmacological therapy for endometriosis aims to improve symptoms or prevent recurrence of postsurgical

disease . Hormonal treatments act by suppressing fluctuations in gonadotropic and ovarian hormones, resulting

in the inhibition of ovulation, menstruation, and a reduction in the inflammatory process .

Given this, some drugs create environments such as hyperprogestogenic therapy (combined oral contraceptives

and progestins). These drugs are the first choice; they act by inhibiting ovulation, decidualization, and result in a

decrease in the size of the lesions. In addition, they are available in a variety of dosage forms, improve pain

symptoms in most patients, are well tolerated, and are inexpensive. However, 25% of the patients do not respond

to treatment, in addition to having adverse effects such as: sudden bleeding, breast tenderness, nausea,

headaches, mood swings, among others . Hypoestrogenic therapy (Gonadotropin-Releasing Hormone—

GnRH agonists) represents the second line of treatment for this disease. It is an effective drug in the treatment of

women who do not respond to combined oral contraceptives or progestins. GnRH agonists provide negative

feedback mechanisms in the pituitary, inhibition of gonadotropin secretion, and subsequent downregulation of

ovarian steroidogenesis. One of the main disadvantages of these drugs is that they are not administered orally, as

they are destroyed in the digestive process, so their use is indicated parenterally, subcutaneously, intramuscularly,

via nasal spray, or intravaginally. The use of these drugs is associated with poorly tolerated adverse effects, such

as vasomotor symptoms, genital hypotrophy, and mood instability. In addition, GnRH agonists cause a negative

calcium balance with an increased risk of osteopenia, although bone loss seems to be reversible if the treatment is

limited to a few months . Hyperandrogenic therapy (danazol or gestrinone) produces a pseudomenopause by

inhibiting the release of GnRH and the peak of luteinizing hormone (LH) increases the levels of androgen
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hormones (free testosterone) and decreases estrogen levels (inhibits ovarian production), which causes atrophy of

endometriotic implants. However, this class of drugs is not suitable for prolonged treatments, mainly due to

androgenic effects, i.e., seborrhea, hypertrichosis, weight gain, unfavorable effects on the distribution of serum

lipoprotein cholesterol, a decrease in HDL levels and an increase in LDL levels .

Most hormonal treatments for endometriosis focus on inhibiting ovarian estrogen production, rather than blocking

estrogen produced locally in endometriotic lesions. Aromatase inhibitors (AI) are a new class of drugs on the

market, which are highly specific and act by inhibiting the P450 aromatase enzyme, the final enzyme in the

estrogen biosynthesis pathway, in order to stop the local production of this hormone. The use of these drugs

significantly reduces the size of lesions, as well as pelvic pain. However, in premenopausal women, AIs need to be

combined with other classes of drugs, such as progestin, combined oral contraceptives, or a GnRH agonist. It was

observed that the best combination, with minimal adverse effects, was with oral contraceptives or progestin . Its

adverse symptoms are loss of calcium in the bones, causing an increased risk of osteoporosis, vaginal dryness,

insomnia, vasomotor symptoms, nausea, and headaches. The most potent AIs are those from the 3rd generation,

anastrozole and letrozole; they are administered orally and are able to reduce serum levels of 17β-estradiol by 97–

99% after one day of use . A randomized controlled clinical study performed by Zhao et al.  using a total of

820 patients and aiming to analyze the efficacy and tolerability of letrozole combined with combined oral

contraceptives, showed that this combination reduced the intensity of pelvic pain, dyspareunia, and dysmenorrhea

throughout treatment, avoiding more severe adverse effects such as bone loss .

Nonsteroidal anti-inflammatory drugs are used in association with all the other classes mentioned above. They are

widely used in the treatment of chronic inflammatory conditions and are effective in relieving primary

dysmenorrhea. However, they only act to minimize symptoms and do not block ovulation. Patients who use these

drugs should consider the adverse effects gastric ulcers, cardiovascular events, and acute renal failure .

Blocking the specific NFkB DNA-binding sites at promoter regions is another possible strategy  that has been

used successfully with endometriotic stromal cells in vitro. This inhibition reduces RANTES production and MCP-1

activity induced by IL-1β .

Pharmaceuticals with off-target effects on NFkB have also been considered for endometriosis treatment.

Thalidomide inhibits NFkB through the suppression of IkB degradation . Treatment of endometriotic stromal cells

with thalidomide inhibited TNFa-stimulated IL-8 production and secretion . Thiazolidinediones, a group of drug

ligands for PPARg developed for diabetes treatment, was also used as an inhibitor of this pathway and for the

reduction of endometriotic stromal cells . A study by McKinnon et al. (2012a) found that the use of these drugs

reduced the size of endometriotic lesions in both rats and primates . These drugs, however, also produce

adverse effects on skeletal health .

Given the upstream convergence of the three MAPK pathways (ERK1/2, p38, and JNK), attempts have been made

to target shared upstream mediators. Specific inhibitors of B-raf, Vemurafenib and Dabrafenib, have been

approved for use in melanoma; however, significant side effects exist . Similar side effects have also been
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observed in the use of the MEK inhibitor, Trametinib . Therefore, as long-term therapy is required to treat chronic

inflammation, global inhibitors of JNK1 and p38a by orally applied kinase inhibitors at this stage appear unlikely

candidates .

When symptoms persist or adverse effects outweigh the beneficial effects of drugs, surgical treatment is indicated.

Patients who present with anatomical distortion of pelvic structures, adhesions, intestinal or urinary tract

obstruction are also eligible to undergo surgery. Conservative surgery consists of cauterization of endometriotic foci

and restoration of pelvic anatomy. With the excision of ectopic foci, a significant improvement in pelvic pain and

fertility rate are observed, although recurrence of disease symptoms may reappear after surgery. Definitive surgery

involves hysterectomy with or without oophorectomy (depending on the age of the patient). This in turn is indicated

when there is severity of the disease including persistence of disabling symptoms after conservative drug or

surgical therapy. Hysterectomy with bilateral salpingo-oophorectomy with excision of all foci of endometriosis

showed cure rates of 90% .

New Treatment Options

Elagolix

Elagolix is an orally administered GnRH antagonist capable of partially suppressing estradiol, unlike GnRH

agonists, thus preventing the creation of a hypoestrogenic state in patients and reducing adverse effects. This drug

proved to be effective in reducing symptoms such as dysmenorrhea and pelvic pain, increasing patients’

productivity at work, and improving their quality of life. Treatment with Elagolix, however, is not recommended for

patients who have not responded to treatment with GnRH agonists and antagonists, as well as pregnant women,

and patients with osteoporosis and severe liver failure. A randomized double-blind phase three study by Taylor et

al.  involving 872 women treated with doses of 150 mg and 200 mg of Elagolix for six months showed that

almost 70% of these patients reported at least one adverse effect during treatment. Despite this, Elagolix, which

has antiproliferative effects, was effective in reducing dysmenorrhea and pelvic pain associated with endometriosis

.

Resveratrol

It is known that one of the characteristics of endometriosis is exacerbated oxidative stress, which in addition to

damaging cells, also influences the expression of NF-кB, associated with the production of cytokines, angiogenic

factors, iNOS and COX. Resveratrol, which is a polyphenol, is a new drug that is undergoing clinical trials and can

induce the production of antioxidant enzymes, increasing the antioxidant capacity of tissues by 50%, in addition to

inhibiting the expression of IL-6, IL-8, TNF-α, and COX-2, presenting an anti-inflammatory and antiangiogenic

effect by inhibiting VEGF expression. In addition, this drug also inhibits the production of reactive oxygen species

by monocytes, macrophages, and lymphocytes and negatively affects the process of cell proliferation promoted by

NF-кB and, by inhibiting it, also reduces the epithelium–mesenchymal transition, essential for the establishment of

endometriotic lesions, through the PI3K/AKT/NF-ΚB pathway and the regulation of genes related to this transition

.
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Curcumin

Some bioactive components found in plants have anti-inflammatory and antioxidant properties that are effective in

the treatment of endometriosis, such as curcumin, for example, a natural product extracted from Curcuma longa L.,

traditionally used in some Asian countries to treat diseases. Curcumin can significantly reduce the expression of

COX-2, the production of TNF-α and IL-6, and decrease the epithelium–mesenchymal transition, essential for the

development of endometriosis . In addition, it can also reduce cell proliferation, decrease the size of

endometriotic lesions, generate a reduction in matrix metalloproteinase-9 activity, and reduce VEGF expression,

thus having an antiangiogenic character . Chowdhury and collaborators demonstrated in their study that the

effects of curcumin treatment on eutopic endometrial cells from endometriosis patients significantly reduce the

secretion of inflammatory cytokines in these cells, also decreasing the phosphorylation of IKKα/β, NF-κB, STAT3,

and JNK signaling pathways .

Puerarin

Puerarin is an isoflavonoid found in Pueraria lobata, used in the treatment of cardiovascular and neurological

diseases. Due to its ability to inhibit aromatase enzyme activity in endometrial cells and suppress cell adhesion and

proliferation, it constitutes a possible new treatment against endometriosis . A study by Yu et al.  showed

that treatment with puerarin reduced the levels of estradiol and PGE2 in endometriotic rats, by inhibiting the

aromatase enzyme P450 and COX-2, in addition to increasing the expression of 17β-HSD2, thus preventing the

growth of endometrial tissue. Kim et al.  showed that treatment with an extract obtained from flowers of

P. lobata reduced the adhesion and migration of these cells, also reducing the formation of endometriotic lesions in

mice. Figure 2 summarizes the main treatment options for endometriosis.
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Figure 2. New treatment options for the treatment of endometriosis: aromatase inhibitors, thalidomide,

thiazolidinediones, elagolix, resveratrol, and curcumin. Figure created in Biorender.com.

Many gynecological societies have published different guidelines in order to help in the diagnosis and treatment of

endometriosis. However, the variety of the available treatments and the complexity of this illness leads to

significant discrepancies between recommendations. Six national guidelines (the College National des

Gynecologues et Obstetriciens Francais, the National German Guideline, the Society of Obstetricians and

Gynaecologists of Canada, the American College of Obstetricians and Gynecologists, the American Society for

Reproductive Medicine, and the National Institute for Health and Care) and two internationals (the World

Endometriosis Society and the European Society of Human Reproduction and Embryology) are widely used

around the globe to identify the disease. All the above-mentioned guidelines agree that the combined oral

contraceptive pill, progestogens, are therapies recommended for endometriosis-associated pain. Concerning

infertility, there is no clear consensus about surgical treatment. Discrepancies are also found in recommendation of

the second- and third-line treatments .
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