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Globally, 150,000 women will pass suddenly and 230,000 will receive

%' % a diagnosis each year. Main signs of ovarian cancer are Heavy periods,
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followed by chemotherapy has been the norm since the 1980s, even
though there aren't any upfront randomized trials indicating its true
benefits. The various cancer types' treatment approaches vary
according to their pathological phases. Promising and successful

treatment options will be made possible by early detection.
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INTRODUCTION

In 2018, the United States is expected to see 22,240 new diagnoses of ovarian cancer and
14,070 deaths due to the disease.l”! A multilayered process involving genetic, epigenetic, and
other nongenetic factors leads to cancer./d The most common cause of gynecological death
from cancer is ovarian cancer.®! It appears frequently at an advanced stage with common
peritoneal and/or distant metastases, as per the International Federation of Gynecology and
Obstetrics (FIGO) classification., which lowers the survival chances to 20-40% in stage I11C
and 10% in stage IV.I*! The European Society of Gynecological Oncology (ESGO), the
International Society of Ultrasound in Obstetrics and Gynecology (ISUOG), the International
Ovarian Tumour Analysis (IOTA) group, and the European Society for Gynecological
Endoscopy (ESGE) have released an evidence-based consensus statement on the preoperative
The identification of ovarian cancer to expedite the referral of patients with ovarian cancer
and assist in identifying between benign and malignant ovarian tumors to centralized
multidisciplinary care.”! Although significant medical heterogeneity and ambiguities
regarding the origin of tumor tissues have historically delayed the advancement of
information regarding ovarian cancer, knowledge has rapidly changedspecifically for the
most common type of malignancies, epithelial tumors, in recent years. In addition to
providing an overview of the incidence, mortality, and survival rates and trends of ovarian
cancer in the United States, this article examines recent research on early detection methods
and, when feasible, breaks it down by subtype. The Centers for Disease Control and
Prevention (CDC) and the National Cancer Institute (NCI) gather data on cancer incidence in
the US population through their Surveillance, Epidemiology, and End Results (SEER)
program. The acronym for the National Cancer Registry Program is NPCR. The North
American Association of Central Cancer Registries (NAACCR) has been collecting and
disseminating incidence data for registries participating in the SEER program and/or the
NPCR since 1995. The cross-sectional incidence rates by age, histology, and race/ethnicity,
as well as the anticipated number of new cancer cases in 2018, were determined using these
data, which almost entirely represent the US population in the most recent time period.”
Histologic subtype has been employed to further categorize incident cases, however death
data do not provide this information. The long-term trends in incidence from 1975 to 2014
were obtained using data from the nine oldest SEER databases, which comprise the

metropolitan regions of Detroit, Atlanta, San Francisco-Oakland, Seattle-Puget Sound, and
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Connecticut.® The most deadly kind of cancer in women is ovarian cancer (OC), which
comes in third place among all diseases that kill women. Cancer statistics for 2019 showed
that there were expected to be 14,170 deaths and 22,240 new cases.[’! Multiple signaling
pathways that result in pathogenicity will be activated by these oncogenes. Such coagulation
pathway activation by OC is the cause of the higher rate of thrombosis linked to OC.[%*!
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Epidemiology and Risk Factors

The most dangerous gynecologic cancer is EOC (Epithelial ovarian cancer). Globally,
150,000 women will pass suddenly and 230,000 will receive a diagnosis each year.™ with a
46% survival amount, it ranks as the sixth most common cancer in women globally. Five
years following the diagnosis.*® Unfortunately, over 75% of patients receive a diagnosis
because it is asymptomatic, at an advanced stage. It is estimated that up to 15% of affected
women are genetically predisposed to EOC. Genes that make breast cancer more likely
between 65 and 75 percent of hereditary EOC has been linked to the genes BRCAL and
BRCAZ2.

High grade serous EOC subtype vulnerability is mostly linked to harmful mutations in
BRCA1/2 and other double-strand DNA break repair genes. Ten to fifteen percent of
hereditary EOC is caused by Lynch syndrome, an autosomal dominant hereditary cancer
family syndrome.**"! Rare diseases and Peutz-Jegher are more genetic syndromes.*® A
family history of EOC, smoking, benign gynecologic disorders like endometriosis, polycystic
ovarian syndrome, and pelvic inflammatory disease, as well as the number of lifetime
ovulations (lack of pregnancy, early menarche, and late menopause age) are risk factors for
EOC, illness and possibly talc.[*2!

Screening

Since there is currently no recognized approach, In order to diagnose EOC early,
considerable efforts have been made to implement screening of the general population./!
Using the risk-for-ovarian-cancer In UKCTOCS, a randomized controlled research including
over 200,000 women comparing annual transvaginal ultrasound screening to annual
multimodal screening with serum cancer antigen (CA125) vs no screening, the algorithm did
not significantly lower mortality. Comparing women who have undergone multimodal
screening for invasive peritoneal, tubal, or ovarian cancer to those without screening,
additional follow-up is being conducted to evaluate the late benefit resulting from a notable
stage change.?) CA125 has been employed to evaluate other biomarker combinations, such
as Human Epididymis Protein 4 (HE4), a glycoprotein released by the female reproductive
tract's Mullerian epithelial; however more research is necessary. A Using the study evaluated
4348 women with a >10% lifetime risk of ovarian cancer using transvaginal sonography and
the risk of ovarian cancer algorithm (ROCA) or fallopian tube cancer. The results showed
evidence of stage shift, with 53% of cancers found during the trial being early stage
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compared to only 6% of cancers found more than a year after the trial screening
concluded.®?4 The effect of this approach on survival will be ascertained through longer
follow-up. For unaffected people with a high familial risk of ovarian cancer, the current
suggestion is still to have a risk-reducing salpingo-oophorectomy by a certain age hereditary
susceptibility. Additionally, efforts are being made to enhance the genomic screening
approach.”® With the high incidence of epithelial ovarian cancer, early detection techniques
should have very high specificity (99.6%) and high sensitivity (>75%) in order to achieve a
10% or higher positive predictive value. The sensitivity and specificity of serum CA125
levels are insufficient for use as a screening tool on their own. Greater specificity can be
attained by tracking the concentration of CA125 over time, through combining CA125 testing
with transvaginal ultrasonography (TVS), or by both. Researchers enrolled 202 638
postmenopausal women participants in the UK Collaborative Trial of Ovarian Cancer
Screening ranged in age from 50 to 74. They stated that both concentrations were sensitive,
and although TVS is commonly taken into account, its efficacy in a high-risk situation has
not yet been proven.[*

Diagnosis

Abdominal abdominal distension, nausea, bloating, and early satiety, change in bowel
function, urinary symptoms, back pain, exhaustion, and weight loss are some of the non-
specific symptoms of EOC that usually appear months before a diagnosis.’?”! The detection of
CA125 concentrations and pelvic ultrasonography are examples of preliminary
investigations. For staging purposes, additional imaging should include of chest and
abdomen/pelvis CT scans. A pelvic MRI may also be necessary to accurately assess EOC
extension. The ideal staging is surgical procedures that include para-aortic and pelvic lymph
node dissection, bilateral salpingo-oophorectomy, omentectomy, peritoneal surface
examination with biopsy or excision of any questionable areas, and total abdominal
hysterectomy. A skilled gynecological oncology surgeon should undertake surgery with the
aim of leaving no illness behind. The staging process will determine the surgical stage,
typically using the AJCC-TNM classifications or the International Federation of Gynecology
and Obstetrics staging of ovarian cancer (FIGO stage).[?*! Since ovarian cancer has several
histological subtypes and treatment modalities, pathologic identification of tumor tissue is
crucial. It has become evident during the past ten years that EOC encompasses a variety of
disorders with unique precursor lesions, tissues of origin and molecular biology, patient

outcome, chemosensitivity, and clinical presentation.
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Surgery

In advanced EOC, primary debulking surgery (PDS) followed by chemotherapy has been the
norm since the 1980s, even though there aren't any upfront randomized trials indicating its
true benefits.®® For one to diagnose, stage, and treat EOC, surgery is required. Even though
Ovarian cancer can spread via the hematogenous or lymphatic systems, with the majority of
the tumor located on the peritoneal surfaces. Ovarian tumor cells shed into the peritoneal
cavity, travel throughout the abdomen and pelvis, and eventually implant onto peritoneal
surfaces to cause this peritoneal illness. The formation of enough neovasculature to support
both tumor growth and cell survival is also necessary for the viability of these cells and
successful tumor growth. Attempts at surgical cytoreduction prior to the administration of
treatment have been prompted by this unique distribution pattern within the relatively
accessible chemotherapeutic peritoneal cavity. Nearly every study done in the last 30 years
on ovarian cancer patients has found an inverse connection between overall survival (OS) and
the volume of tumor left after intial surgery.* When neoadjuvant chemotherapy (NACT)
was administered in conjunction with interval debulking surgery (IDS), two clinical trials that
were randomized and compared PDS and chemotherapy revealed comparable survival rates
with minimal operational morbidity.23¥! Despite the fact that almost all of these statistics are
retrospective, the regularity of the finding of better results with procedure. The objective of
"optimal™ tumor cytoreduction to no macroscopic visible disease with initial diagnostic
Debulking has made surgery possible. The diameter of the largest remaining tumor nodule
following debulking surgery is referred to as "optimal” or "suboptimal™; it is 1 cm or less for
optimal debulking and more than 1 cm for suboptimal debulking. Nonetheless, the aim of
debulking surgery is to leave the patient visibly debulked and free of any signs of illness.
Those who have a gynecologic oncology surgeon execute their first diagnostic procedure are
more likely to be in the best possible cytoreduced. Given the effect of initial surgery on
clinical prognosis, individuals who have only undergone biopsy, paracentesis, or incomplete
debulking should be referred to a specialist gynecologic oncologist for consideration of
reoperation. It should be acknowledged that attempting maximum surgical cytoreduction in
the presence of extensive disease outside of the organ of origin is peculiar to patients with
solid tumors. Hence, ovarian cancer first surgery aims to detect and stage the disease as well
as offer therapeutic advantages through cytoreduction. Accurate staging and a precise
histologic diagnosis are necessary prior to systemic treatment, as the surgical stage of the
disease will dictate the prognosis and subsequent treatment.®*! This grading system includes

seven parameters: mesenteric dysfunction, diaphragmatic disease, peritoneal carcinomatosis,
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and illness, liver metastases, intestinal infiltration, stomach infiltration, and omental disease.
While stomach infiltration had the lowest negative predictive value (71.6%) and accuracy
(77.3%), mesenteric retraction was the most challenging to evaluate by laparoscopy (75.2%).
The Fagotti score should be used consistently across all centers, according to a review on
predictors of optimal cytoreduction among individuals with recently discovered advanced
stage EOC. A predictive index value of 8 or higher has been demonstrated to have the best
prediction of suboptimal cytoreduction.

Ovarian Carcinoma Pathobiology

The nature of ovarian cancer varies. As the condition worsens, multiple molecular level
alterations occur. Generally, the tumor is located in three different parts of the ovary. is
created. The majority of malignancy develops from the surface epithelium. It is seen in many
histologic types. The most prevalent kind, serous ovarian cancer (SOC), typically manifests
in advanced age. Endometrioid carcinoma is linked to endometriosis and manifests at an early
age. Clear cell carcinoma and mucinous carcinoma can also appear early in life. The stroma
and germ cells are the additional regions where the OC develops. These cancers are
complicated because of the microenvironment that is impacted by variations in genetic
variables. Based on the adjustments, the level intricacy varies in epigenetic elements as well.
The diagnosis, available treatments, and survival of a tumor all depend on an understanding
of its microenvironment. various ovarian cancer types have various microenvironments, and
variations in gene expression result in distinct tumor indicators. The development of targeted
drugs depends heavily on the tumor markers.*® Histologic types generated during the
embryonic stage have been found to exhibit abnormal expression of homeobox (HOX).
HOXAQ9 is not present in healthy ovarian cells. HOXA9 is highly expressed in SOC
throughout the development of the fallopian tube in the embryo. Endometroid carcinoma and
mucinous carcinoma are associated with abnormal levels of HOXA10 and HOXA11,
respectively.k*”]

Ovarian Cancer Treatment Strategies

The various cancer types' treatment approaches vary according to their pathological phases.
Promising and successful treatment options will be made possible by early detection. Present
Combining debulking surgery, medication, and radiation therapy are available therapeutic
options. Hormone therapy, immunotherapy, and targeted therapy are a few of the more
sophisticated therapeutic options. The most important aspect of treating OC is chemotherapy.
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Chemotherapeutic drugs can be given intraperitoneally (IP), intravenously (IV), or by mix of
IV and IP. Prior to surgery, chemotherapy was performed as part of the neo adjuvant
treatment plan. The recommended method for delivering chemotherapeutic drugs is IP/IV

combination. medication administration for cytoreduced illness patients with OC.1%3]

Drug Type of Drug Targets/Mode of Action Type of Cells
DNA (alkylating

Platinum-based

Cisplatin/Carboplatin chemotherapeutic DNA!CFOSS-lmk.l 8 DNA Cancer cells
C induction of mispairing
ompound ;
of nucleotides)
Beta subunit of tubulin
Paclitaxel (taxanes) Mitotic inhibitor (pre\fent_s 1t5. Cancer cells
polymerization into
microtubules)
Cyclophosphamide Alkylating agent Guanine residues Cancer cells
Topotecan liqzlﬁ?g?gﬂzr::;;gt Cancer cells
Doxorubicin Antibiotic DNA, Topoisomerase II Cancer cells
Bevacizumab Monoclonal antibody VEGE-A Cancer cells
Olaparib PARP inhibitors PARP Cancer cells
Cancer
. - cells/endothelial cells,
Avelumab iaii P PD-L1 myeloid-derived
inhibitor (antibody)
suppressor cells, M1
macrophages
: Immune checkpoint ) T lymphocytes, Tregs,
Pembrolizumab inhibitor (antibody PD-1 NK cells, Th2

Molecular targets of drugs applied in Ovarian Cancer Treatment™"’

Future Prespectives

Even with the significant advancements in OC treatment, it remains the most deadly cancer in
women. The largest obstacle is the lack of effective screening methods that aid in early
detection of the tumor. About 20% of OC cases are identified as early as stage 1, despite the
90% cure rate for individuals in the early phases of the illness. This suggests that further
research is needed to find more responsive and specific biomarkers for early OC detection.
The typical course of therapy for ovarian cancer is surgery and chemotherapy. The main
obstacle to treatment for a recurrent progressing malignancy is a poor prognosis. The outlook
differs for every patient and depends on how successfully they respond to first treatment. The
most effective method of targeting OC cells located in the peritoneal region is drug
administration via IP. The best treatment for OC is surgery to remove all remaining tissues,

followed by chemotherapy. One important factor in the effectiveness of treatment is
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susceptibility to chemotherapy medications. One of the main goals of cancer research should
be to identify biomarkers for apoptosis and chemo resistance in OC therapy (e.g., Caris®

Assays).

Ogg]of the newly identified microRNA biomarkers linked to platinum drug resistance is Let-
7.

Surgical staging and Current strategies for chemotherapy or combination therapy for cell
cytoreduction improved therapeutic response death

BCI2 Family modulators
DNA-PK inhibitor NU7441,

\ AKT inhibitor TCN

Pazopanib P ]
Trebananib —~ AMG386 | miRNAS “m
@

Ovarian
Cancer (OC)
solid tumor Apoptosis Cell death

Anti Angiogenic
Bevacizumab

| PARP inhibitors

Olaparib. : | Small molecule |
Mechanism of action Rucaparib Adoptive Metformin
| Delivery vehicles Veliparib T cell Therapy Mit- A
Nanoparticle Niraparib — -

| Liposomes | BMN -673 Targeted drug delivery

chemo sensitization Folate receptor

o Coe dcig Antibody mediated targeting for transferrin receptor
resistance and chemo RNAi

sensitization shRNA

Current strategies for improving therapeutic response.”?

CONCLUSION

Ovarian cancer affects a lot of women in our community. In the previous several decades,
despite persistent efforts and consistent advancements in therapy, OC continues to be the
most deadly type of cancer in women. Chemotherapy resistance, increased disease
heterogeneity, and a lack of useful techniques for early illness detection are the causes of the
poor clinical result. A quarter of patients have either acquired or inherited BRCA mutations,
and the great High-grade papillary serous histology with p53 mutations is present in the
majority of cases. Chemotherapy and cytoreductive surgery are used to start primary therapy.
Despite therapy optimization treatments that have only modestly increased OS but improved
PFS. In the end, almost 80% of patients experience PROC. Following this, more
chemotherapeutic response Survival averages 9-12 months, and rates range from 10% to
15%. Therefore, in order to boost recovery rates and offer long-term illness stability that

works for PROC, we urgently need to discover novel therapeutics.
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