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Abstract profile show their shortcomings and the need to
Backgrounds:  Endometriosis is a chronic, produce new endometriosis treatments. The latest
debilitating gynecological disorder causing pelvic treatment for the medical management of
pain, infertility, and emotional despair. Endometrial endometriosis, and its limitations, is discussed in this
tissue production is based on estrogen provided by review. Potential target areas that may be an enticing
the ovaries and, thus, conventional management alternative to them also analyzed the conventional
focuses on suppression of ovarian function. Current therapies and include aromatase inhibitors,
drug regimens are used to control the condition by gonadotropin-releasing hormone (GnRH) agonist,
causing the hypoestrogenism state. While this lack of and tumor necrosis factor (TNF)-a inhibitors.
circulating estrogen levels contribute to a regression

of the disorder, this hypoestrogenicity often produces Aim of the study: The objective of the present
many negative and undesirable side effects. These comprehensive review was to determine the potency
drawbacks of existing drug therapies such as vaginal and safety of Anti-TNF-o in pelvic pain due to
atrophy, dryness, bone loss, abnormalities in the lipid endometriosis and patient satisfaction with treatment
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in women with symptomatic recurrent endometriosis.
The aim was to identify reports of studies including
patients with endometriosis undergoing advanced
non-hormonal, hormonal, surgical treatment, and
evaluation of the effect of treatment on pain,
recurrence, and spread of the endometriosis in

premenopausal women.

Methods: Medline, PubMed, and Cochrane systemic
review databases were searched using keywords:
endometriosis, pelvic pain, dysmenorrhea, GnRH,
Anti-TNF a, infliximab. A MeSH search through
PubMed was conducted using combinations of
keywords like endometriosis, advanced medical
treatment, combined oral contraceptives, progestins,
GnRH agonists, TNF a, TNF a-blocker, infliximab,
and etanercept. Besides, the “similar articles” feature
in PubMed was used to scan for other papers. To
extract more information, we searched google
scholar, PMC, Embase to identify all studies, trials,
reviews reporting treatment responses to various
therapies for endometriosis and pelvic pain. All the
studies conducted on the treatment of endometriosis
from NSAIDs to surgical interventions have been
considered for this review. All related publications
have been manually searched, and no grey literature

was included.

Limitations: Our data was primarily obtained from
articles with free full access and written in English
only; thus, relevant articles of closed access and
written in other languages may have been skipped.

This review article is a traditional review and does
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not follow the Standard Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)

guidelines for systematic reviews.
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Endometriosis; Pelvic pain;

Introduction & Background

Endometriosis is a debilitating, inflammatory disease
in which endometrial glands or stroma are present
outside the uterus, and it is found in women of
reproductive age group [1]. Commonly affected areas
are the peritoneum and pelvic organs, and sometimes
other organs of the body such as the lungs are
infrequently affected [1]. The symptoms that can be
found in endometriosis based on clinical experience
are dysmenorrhea, chronic pelvic pain, infertility,
perimenstrual symptoms (e.g., bowel or bladder
associated) with or without heavy bleeding, and
dyspareunia [1]. The mechanism behind the
endometriosis-related pelvic pain is not yet
substantiated. Although extensive research has been
performed to move forward our understanding of
endometriosis, its natural history remains dubious,
with an inconclusive etiology, eccentric clinical
introduction, hard determination, and ineffectively
standardized treatment. Approximately 80% of
teenage girls with chronic pelvic pain who does not
respond to traditional medical treatment have
endometriosis [2,3]. In Figure 1, are summarized the
signs and symptoms encountered in patients suffering

of endometriosis.
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Signs and symptoms of
endometriosis

dyspareunia

emotional
despair

Figure 1: Signs and symptoms encountered in patients with endometriosis.

The diagnosis of endometriosis based on signs alone
can be hard since the presentation is so complex and
there is significant overlap with other disorders such
as pelvic inflammatory disorder and irritable bowel
syndrome. As a result, there is a period of delay
between the onset of symptoms and diagnosis [1].
However, there is no agreement in the field that
adjuvant medical care is appropriate for all
adolescent patients or that long-term conditions such
as recurrence, infertility, or chronic pain can be
prevented [3,4]. The diagnosis of endometriosis can
be made if acutely infiltrating nodules are found in

the pouch of Douglas, or on the uterosacral
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ligaments, and if there are obvious lesions in the
cervix or vagina. however, laparoscopy remains the
gold standard investigation for the diagnosis of

endometriosis [1].

Approximately 30 to 50% of women who have
endometriosis is infertile and 25 to 50% of infertile
women have endometriosis [5]. Until now, it has not
been clear whether a medical approach is less
expensive than a surgical approach in patients with

endometriosis [5].
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Treatment strategies

Unfortunately, all  existing  therapies  for
endometriosis  (hormonal, non-hormonal) inhibit
ovulation. In addition, severe side effects and
potential long-term osteoporosis is associated with
certain medical treatment types, such as
gonadotropin-releasing hormone (GnRH) agonists
[6,7]. Besides, recurrence of pain is common after the

cessation of GnRH-agonist treatment. Data showed
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that the median pain recurrence period for patients
treated with GnRH agonists was 5.2 months, and for
patients treated with danazol was 6.1 months [7,8].
As shown in the Table 1, current medication used to
cure endometriosis are combined oral contraceptives
(COCs), gonadotroph releasing hormone agonists
(GnRH agonists), nonsteroidal anti-inflammatory
drugs (NSAIDs), aromatase inhibitors and tumour

necrosis alpha factor inhibitors (TNF-alpha).

MEDICAL THERAPY OF ENDOMETRIOSIS

Combined Oral Contraceptives (COCs)

NSAIDs

GnRH agonists

Aromatase inhibitors

gl B wNME

TNF-a inhibitors

Table 1: Medication used for the treatment of endometriosis.

NSAIDs- nonsteroidal anti-inflammatory drugs, (TNF-a) inhibitors - Tumour necrosis factor-alpha Inhibitors,

GnRH agonists- gonadotropin-releasing hormone agonist.

The treatment of endometriosis is aimed to control
pain, maintain fertility, prevent a recurrence of
disease, reduce operational intervention and improve
the quality of life. Estrogen is the most potent
stimulus of inflammation and survival in ectopic and
eutopic endometrial tissues [9,10]. Because of this
reason, treatment of endometriosis is more directed
towards the suppression of estrogen production and
ovulation [9]. The purpose of hormone therapy is to
induce amenorrhea, thus producing a moderately

hypoestrogenic state that prevents the progression of
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the disease and inhibits the inflammatory mechanism
[10,11].

Conventionally, ovulatory processes associated with
retrograde menstruation and estrogen release have
been inhibited at the hypothalamus/pituitary stage by
GnRH agonists, aromatase inhibitors, progestins, oral
contraceptives,  Cytokines [10,12]. Hormonal
treatment of endometriosis which relies on
suppression of estrogen includes gonadotropin-
releasing hormone (GnRH) agonists, progesterone-

only contraceptives, combined oral contraceptives,
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gonadotropin-releasing hormone (GnRH) agonists,
aromatase inhibitors, and danazol [10,13].
Nonsteroidal anti-inflammatory drugs (NSAIDs) are
the most widely used first-line agents in the treatment
of endometriosis-related pain. It works by inhibiting
the enzyme COX, which is vital for the production of
inflammatory mediators like cytokines,
prostaglandins, and interleukins [13]. While both
COX1 and COX2 receptors are present, studies have
shown that COX 2 receptors are more abundant in

ectopic endometrial tissues [13].

Long-term use of a selective COX2 inhibitor with
fewer side effects decreases chronic pelvic pain, but
the increased cardiovascular risk has restricted its use
[10]. Despite the insufficient evidence about the
efficacy of NSAIDs (naproxen, ibuprofen,) in the
treatment of endometriosis-associated pain, the most
common first-line drug in patients with pelvic pain is
NSAIDs [13]. The suppression of the ovary along
with the suppression of disease activity provides a
basis for the use of hormonal contraception in
endometriosis [13]. Progesterone alone or the
combination of estrogen and progesterone contribute
to decidualization of the endometriotic tissue and
should slow the progression of the endometriosis
[13]. In contrast to cyclical administration,
continuous therapy with combined hormonal
contraceptives (COC) have been found to have

improved pain management [14].

Advantages of COC include a reasonable cost of
treatment (compared to other hormonal drugs), the
potential to lower the risk of ovarian, and endometrial
cancer, can be administered on a long-term basis, and

a contraception advantage [14,15]. GnRH agonists,
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synthetic peptide analogs of GnRH, are efficacious in
the treatment of symptomatic endometriosis, and a
reduction in the size of some eutopic or ectopic
endometrial lesions [16]. Successful use of GnRH
agonists depends on the certainty that it contributes to
significant hypoestrogenism by inhibiting the
synthesis of ovarian estrogen [13]. They are a better
choice for women who haven't had success with COC
or who cannot take COC because of their medical
history [13]. Because of certain side effects like
vaginal atrophy and dryness, bone loss, hot flashes,
and abnormalities in lipid profile, GhRH agonists
continuous use is limited to only up to six months
[13]. Based on their composition GnRH agonists
(nafarelin, buserelin, gonadorelin, leuprorelin,
goserelin,  triptorelin)) can be administered

subcutaneously, intranasally, or intramuscularly [16].

In recent years, aromatase inhibitors (Als), a novel
class of drugs, have been recognized as a promising
agent in the management of endometriosis. The
primary sources of aromatase, an enzyme, are
adipose cells in postmenopausal women and ovarian
granulosa cells in premenopausal women [17]. Als
stop the production of estrogen in both the periphery
and the ovaries and eliminates all estrogen production
[10,13]. In  postmenopausal ~women  with
endometriosis, the drug of choice is Als such as
letrozole or anastrozole [10]. Since Als alone can
cause ovarian folliculogenesis in premenopausal
women, they're usually paired with a GnRH agonist
or COC [10]. Als have been shown to increase the
quality of life and reduce pelvic pain in patients with
endometriosis when used with oral contraceptives

[17]. Ovarian follicular cysts and an increased risk of
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bone fractures and osteoporosis are among the side
effects of Als [13,17].

Treatment of endometriosis must be adjusted, taking
into consideration the clinical condition of the patient
in its entirety and its effect on the quality of life [1].
As expected, newer forms of endometriosis treatment
have been suggested for therapies that interfere with
a tumor necrosis factor-alpha (TNF-a) activity, such
as chimeric Anti-TNF-o. monoclonal antibody,
infliximab, or TNF-a immunoglobulin fusion protein,
etanercept. Recent studies have shown that the extent
of spontaneous active endometriosis in baboons is
reduced effectively by etanercept [7,18]. TNF-a is an
inflammatory cytokine that plays a vital role in
immune response initiation and regulation. It triggers
inflammatory leukocytes and stimulates macrophages
to produce interleukins, such as interleukin (IL) -1,
IL-6, and TNF-derivatives [19]. It is produced to a
great extent by macrophages and conjointly by
several other cell types including lymphoid cells,
pole cells, endothelial cells, fibroblasts, and nerve
cells [20]. The peritoneal fluid in endometriosis
patients are higher in TNF-a concentration than
women with no endometriosis, and in active
endometriosis, their concentrations were greater than
in inactive endometriosis. With the highest
concentrations being found in women with severe
endometriosis [21]. In baboons with laparoscopically
confirmed endometriosis, TNF-a blockade of p55
soluble TNF-a receptors results in inhibition of the
production and growth of endometriotic implants
[22,23].

As no clinical trials have been published on TNF-a

blocker's efficacy in human endometriosis, we
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reviewed the impact of Anti-TNF-o like infliximab
and etanercept on pain in women with endometriosis
at a dosage showed to be active in IBD and
rheumatoid arthritis [23].

Review

Pathophysiology:

Inflammation, fibrosis, and the development of
adhesions and ovarian cysts are the major
pathological processes involved in endometriosis
[24]. However, 90 percent of women have retrograde
menstruation, while just 10%-20% of women have
endometriosis [24]. While extensive research has
been conducted to enhance our understanding of
endometriosis, this  disease's etiology and
pathogenesis is not clear. Animal models with
endometriosis are helpful for the understanding of
disease pathogenesis and the effectiveness of
treatment strategies. The Olive Baboon (Papio
Anubis) is the best specimen for the study of the
pathogenesis of endometriosis [25,26]. Baboons
develop endometriosis spontaneously when induced,
and their menstrual cycle is identical to that of
humans [25,27]. The baboon model enables us to
analyze the development of the early phase of the
disease and gain insights into how therapeutic
interventions (such as lesion excision) can affect the
immune response and modulate the progression of
the disease. To develop more effective early
intervention techniques, it is important to first
consider the initial responses [25]. Sampson's
hypothesis that endometrial tissue cells infiltrate the
peritoneal cavity along the fallopian tubes by
retrograde menstruation is broadly accepted [28]. The

major factors in the pathogenesis of endometriosis
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are retrograde menstruation, peritoneal adhesion, and

outgrowth of endometrial tissue [28,29].

According to this hypothesis, endometrial tissue
fragments from an ectopic endometrial lesion and
also, from the mucosa lining the uterus may be
circulated into the wvenous circulation during
menstruation. Embolic and metastatic endometriosis
develops from the implantation of this emboli
(endometrial tissue fragments) in adjacent veins [28].
Endometrial tissue that has been released during
menstruation may continue to grow if it gets located
to sites suitable for its existence [30]. This also
explains the existence of endometriosis in different
areas outside the pelvis, including the lymph nodes,
brain, lung, extremities, and abdominal wall [28,29].
The involvement of endometrial tissue in the uterine
vasculature, which has been reported in patients with
adenomyosis, has scientifically confirmed this
hypothesis [28]. Hasting et al. concluded in their
study that, in a baboon induced with endometriosis
there is a decreased apoptotic potential, estrogen
hyper- responsiveness, progesterone resistance, and
an increased angiogenic capacity and failing to
respond adequately to embryonic signals leads to the
decreased fertility associated with endometriosis
[27].

A profound study conducted by Kyama et al. stated
that women with endometriosis have more
pronounced proteolytic and inflammatory properties
in their menstrual endometrium compared to women
without endometriosis [31]. The study conducted by
Cunningham et al. gives indications of gradual but
important structural immune changes in the non-

human primate model of induced endometriosis.
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They have also reported an increased presence of
immune cells in the peritoneal cavity and immune
cells into Lymph nodes, draining the uterus in
animals  with  induced endometriosis  [25].
Endometrial mMRNA expressions of IL-8, TNF-alpha,
were higher during the menstrual phase relative to the
luteal phase in women with endometriosis, while
there was no such discrepancy in women with no
endometriosis [31]. Only menstrual endometrium
with elevated levels of inflammatory cytokines such
as IL-8 and TNF-alpha can implant ectopically
leading to the development of endometriosis. The
amount of IL-8 and TNF-alpha can predict the
natural development and severity of endometriosis in
the menstrual endometrium [31]. Baboons with
induced endometriosis exhibited functional molecular
variations in the ectopic lesions and eutopic
endometrium that are like those found in women with

endometriosis [25,27].

Estrogen and Progesterone Receptors in
Endometriosis

Endometriosis exhibits resistance to progesterone
whereas dependency on estrogen. The key regulators
in endometrial tissue are estrogen and progesterone,
which control the expression of hundreds of genes
during different phases of the menstrual cycle [32].
Intracellular estrogen production plays an important
role in the pathophysiology of endometriosis,
especially in postmenopausal females [33]. There are
estrogen and progesterone receptors in both
endometriotic and endometrial tissues, and they
respond to these hormones by remarkably similar
histological variations. In endometriosis, however, an
attenuated or dysregulated progesterone resistance is

reported at the molecular level, and, notably,
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progestin-based therapy of endometriosis is variably
effective [34,35].

Progesterone resistance is a feature of endometriotic
tissue relative to ectopic endometrium, while it has
been identified in the ectopic endometrium of
affected women compared to controls [36]. The
symbiotic counterpart of estrogen overproduction and
over-expression is the resistance of progesterone in
endometriotic tissue that inhibits the modulation of
genes involved in decidualization, control of the cell
cycle, and inhibition of estrogen response [37]. In
women with endometriosis, the expression of
aromatase mMRNA is higher in epithelial cells than in
stromal cells, independent of the cycle, and higher in
endometriosis lesions than in ectopic endometrium
[38,39].

Immunology and Endometriosis

The association between the immune system and
endometriosis was discovered almost 15 years ago,
with the first description of TNF-alpha in peritoneal
fluid in women with endometriosis [40]. Cytokines
such as TNF-alpha and IL-8 facilitate the adhesion
and proliferation of endometrial cells [31]. During
the  menstrual phase, the peritoneum s
immunologically more active in contrast to the luteal
phase and more so the peritoneum of women with
endometriosis both in the luteal and menstrual phase
varies biologically from that of controls (women
without endometriosis) [31]. Kyama et al. also
reported that during the menstrual phase there is up-
regulation of IL-6 and transforming growth factor-
beta whereas during the luteal phase there is up to
regulation of TNF-alpha in the peritoneum of women

with endometriosis when compared to controls [31].
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Noble et al. demonstrated p450 transcription of
aromatase in the ectopic endometrium of women with
endometriosis and conversely, ectopic endometrium
in women without endometriosis did not express the
transcript of p450 aromatase [41]. In this respect, the
most commonly studied cytokines are interleukin-1
(IL-1), IL-6, and TNF-a. Therefore, TNF-a is a sound
choice for studies linked to endometriosis growth and
progression. Certolizumab pegol (Cimzia), etanercept
(Enbrel), adalimumab (Humira), and infliximab are
the commercially active Anti-TNF-a  drugs
(Remicade). In this area, clinical trials and laboratory
research are rare to date. D’hooghe et al. have
showed that Anti-TNF-a treatment in baboons has
decreased the progression of the disease and
prevented the development of ndometriotic lesions
and related adhesions without inducing the
hypoestrogenic symptoms seen with conventional
treatments [22].

One analysis showed that etanercept had reduced
endometriotic implants. However, while Anti-TNF-a
offers the potential to treat the disease, they are at an
initial phase of development and have not yet been
fully tested in clinical trials. Anti-TNF-a therapies
may also have a negative impact on host defense,
such as causing infections and malignancies, and
necessary measures should therefore be taken [42].
More recently, Falconer et al. found that Anti-TNF
mAb c5N decreases the number and location of
active endometrial lesions and prevents the normal
growth of peritoneal endometriosis seen in baboons
[43]. The unique inhibitory effect on subtle red
lesions means that in the treated population, not only

the size but also development of the endometriotic
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lesions is decreased [43]. A study found that
endometriosis and peritoneal and serum IL-6 and
TNF-a levels of endometrial implants is decreased in

size in the etanercept-treated population in rats [44].

Koninckx et al. in their study concluded that there
seems to be no major beneficial effect of infliximab
on pain associated with deep endometriosis. In two-
thirds of women, they found an average placebo
effect of 25%, which reached over 50%, stressing the
need for well-conducted, double-blind, randomized
placebo-controlled trials when testing experimental
pain therapies. The effectiveness of surgical excision
on pain has been confirmed, as has the efficacy of
infliximab therapy during the pre-operative phase
[23].

One study reports that the efficacy of infliximab did
not raise the chances of adverse effects in the short-
term for endometriosis participants [45]. They
included one trial involving 21 subjects in the
analysis. The findings revealed no evidence of
improved pain score or decreased use of pain Killers
following treatment with infliximab, one of the
known Anti-TNF-o medications. While there was no
proof of a rise in adverse effects in the infliximab
population relative to placebo, no therapeutic
advantage of infliximab was reported concerning
endometriotic lesions, dysmenorrhea, or pelvic
tenderness and It is difficult to draw any conclusions
regarding the cost-effectiveness of Anti-TNF-a
medications in the treatment of endometriosis-related

pelvic pain [45].
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Further Research

Extensive research and studies can be done to explore
the efficacy of TNF-a blockers in relation to pain,
recurrence, and spread of endometrial tissue. Further
studies are required to understand the potential of
these drugs, to discover new treatment regimens in
the management of endometriosis as it adversely
affects the quality of life of a woman and also has a
significant economic effect because of delays in
diagnosis. The need for continuing care and high
recurrence rates we think more experimental studies
of Anti-TNF-o could change the management of
symptoms related to endometriosis and they are
significant as endometriosis is a chronic condition
and patients need new and long-term benefits to
avoid both worsening of the disease and recurrence
of pain that are sustained following termination of
treatment. Increased understanding of endometriosis
pathophysiology would allow for the creation of new
objectives in order to avoid adverse side effects and
particularly to target lesions without affecting ovary

function.

Currently, there are many therapeutic options
available, both hormonal and non- hormonal, to
provide symptomatic relief and to monitor disease
progression. Most of the above treatment approaches
have been fairly successful in managing pelvic pain
in women with endometriosis but conversely, their
adverse effects and negative effects on fertility
restrain their long-term use. These drugs may be used

either alone or with surgery in the selected women.

Conclusions
The primary aim of this review article was to shed

light on the correlation of endometriosis and TNF-a
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receptors and how TNF-a blockers can help in
relieving the pelvic pain of endometriosis. The
presence of TNF-a receptors in the peritoneum of
women with endometriosis has been elicited in this
article. The recurrence of pain associated with
endometriosis after the termination of treatment is
normal, even after the brief follow-up periods
recorded in these studies. Many studies have been
conducted eliciting TNF-a receptors in the
endometriosis patient, however, there is no sound
evidence which shows complete cessation of pain or

arrest of ectopic endometrial implants.

Treatment with these agents has shown that it
reduced the size and number of endometriotic
implants in animal models, with decreased
inflammatory  cytokines. However, there is
insufficient evidence to support the use of Anti-TNF-
a drugs like etanercept in the treatment of pain relief
in women with endometriosis. Not much evidence of
the clinical benefit of infliximab has been found for
endometriosis-induced pelvic pain or no recurrence
of endometriosis after cessation of TNF-a blockers.
Anti-TNF-o therapy may be a potential non-
hormonal  therapeutic  alternative  to  treat
endometriosis in humans. There is not enough
evidence to substantiate the use of Anti-TNF-a drugs

in women with endometriosis to ease pelvic pain.
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