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abstract

Primary fallopian tube carcinoma is a rare and difficult to cure disease. It is often grouped under the epithelial
ovarian cancer umbrella, together with primary ovarian and peritoneal carcinomas. More recent evidence has
suggested that epithelial ovarian cancers originate from a fallopian tube precursor. The mainstay of treatment is
surgical cytoreduction and platinum-based chemotherapy. There is much debate over the best timing for
surgery and the best approach to delivering the chemotherapy: traditional intravenous once every 3 weeks
regimen, versus intraperitoneal, versus dose-dense intravenous regimens. Although these debates continue,
novel targeted therapies, including bevacizumab and poly(adenosine diphosphate [ADP]-ribose) polymerase
(PARP) inhibitors, have emerged. PARP inhibitors are particularly efficacious in patients with BRCA1/2 gene
mutations, and their use has been shown to prolong patient survival. This article reviews the pathologic etiology;
describes the heredity, treatment challenges, and controversies; and summarizes novel therapies in primary
fallopian tube carcinoma.
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INTRODUCTION

Fallopian tube serous carcinoma (FTC) originates from
the transformation of the salpingeal mucosa. Throughout
the literature, epithelial ovarian cancer is often used as an
umbrella term incorporating ovarian, fallopian tube, and
primary peritoneal carcinomas. Although the cellular
precursor of these malignancies is still in question, the
dissemination patterns are indistinguishable, and clinical
behavior, response to surgery, and chemosensitivity are
so similar that the same treatment paradigm is applied to
all three diseases.

When grouped together, ovarian, fallopian tube, and
primary peritoneal carcinomas account for 2.5% of all
new female cancer cases in the United States (an
incidence rate of 11.6 per 100,000 women per year,
amounting to more than 22,000 diagnoses each
year).1,2 Despite its relative rarity, epithelial ovarian
cancer is the fifth-leading cause of cancer-related
deaths, responsible for more than 14,000 deaths
annually (7.2 deaths per 100,000).2 The 5-year sur-
vival rate is 47.4%. If the disease is caught in early
stages, survival is as high as 92%. Unfortunately be-
cause of a lack of good screening modalities, most
diagnoses occur in advanced stages, where the 5-year
survival rate is less than 30%.3

There are four major histologic types of epithelial
ovarian cancer: serous, endometrioid, mucinous, and
clear cell carcinoma. Because epithelial ovarian

cancers are a heterogeneous group of malignancies
both histologically and molecularly, a dichotomous
classification system has been proposed: type I tumors
are confined to the ovary, genetically stable, and in-
clude low-grade serous, mucinous, endometrioid, and
clear cell carcinomas; type II tumors present at ad-
vanced stages, have a high level of chromosomal
instability, and include high-grade serous, un-
differentiated, and carcinosarcomas.4 High-grade
serous carcinomas (HGSC) are characterized by
TP53 mutation in more than 95% of cases. No other
mutation is seen consistently in nonfamilial HGSC,
although the inactivation of the BRCA1/2 genes by
mechanisms such as hypermethylation can be seen in
as many as 40% to 50% of sporadic cases.5 FTC falls
primarily into this the latter category of tumor.

Given the rarity of the disease, prospective literature on
primary FTC is limited. Studies that have focused on
primary FTC have noted an incidence rate of 0.36 to
0.41 per 100,000 women per year, amounting to
approximately 300 to 400 annual cases.6,7 Wethington
et al8 used the SEER database to examine the out-
comes of women with FTC compared with those with
ovarian cancer. The authors noted the median age of
diagnosis to be 64 years for both groups. However,
women with FTC were more likely to be diagnosed with
early-stage tumors and to have an improved overall
and cancer-specific survival when compared with
women with primary ovarian cancer.
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This article focuses on HGSC of the fallopian tube and
reviews the pathologic and molecular etiology; describes
hereditary FTC, treatment challenges, and controversies;
and touches on novel therapies including poly(adenosine
diphosphate [ADP]-ribose) polymerase (PARP) inhibitors
and immunotherapy.

SEROUS TUBAL INTRAEPITHELIAL NEOPLASIA

HGSC accounts for 70% to 80%of epithelial histologies and
originates from the Müllerian epithelium. Once formed,
cancer cells disseminate primarily within the peritoneal or
pleural cavity, with only superficial invasion of organs.9

Although historic dogma postulated that epithelial ovar-
ian cancer originated from the surface epithelium of the
ovary and developed as a result of incessant ovulation and
repetitive surface trauma, more recent research has
challenged this theory.10 Over the past decade, an abun-
dance of evidence has been presented to support the
theory that all epithelial carcinomas have an extraovarian,
and more specifically a fallopian tube, origin.11-13

Epidemiologic studies have linked factors that increase
lifetime ovulation cycles with increased risk of epithelial
ovarian cancer. These include nulliparity, early menarche,
and late menopause.14 Therefore, conversely, factors that
decrease lifetime ovulation cycles are protective. For
women with a hereditary predisposition toward epithelial
ovarian cancer, preventative strategies include the use of
oral contraception at a younger age and undergoing risk-
reducing bilateral salpingo-oophorectomy (RR-BSO) later
in life.15-17 Examining the pathologic specimen from these
risk-reducing surgeries, in 2001, a group of investigators
first noted premalignant serous tubal intraepithelial carci-
nomas (STICs) and occult invasive HGSC in the tubal
specimen (particularly in the fimbria of the tubes) that were
not present in the ovarian specimens.12 Additional research
confirmed these early lesions in both hereditary and
nonhereditary epithelial ovarian cancers.11,18

The first step in the transformation of fallopian tube epi-
thelium to carcinoma is the evolution of a single-cell TP53
mutant epithelial layer, p53 signature, which includes
strong p53 immunopositivity and evidence of DNA damage
in otherwise normal secretory fallopian tube cells. This
event is then followed by the development of the STIC
lesion, characterized by an atypical secretory fallopian tube
epithelium with a high proliferative index and accumulation
of aberrant p53.19 The STIC lesions then either invade the
tubal stroma locally (developing into primary FTC) or ex-
foliate onto the surface of the ovary or peritoneum (primary
ovarian or peritoneal carcinoma)18 (Fig 1). Several immu-
nohistochemistry and targeted sequencing studies con-
firmed the presence of the same TP53 mutant in the
premalignant tubal lesions as in the surrounding invasive
carcinoma.18,20 Taking it a step further, Labidi-Galy et al13

used whole-exome sequencing and structural analysis to
compare preinvasive lesions with HGSC in the same patient

and noted that p53 signatures and STICs harbored the
same sequence changes and the ancestral clone of
the HGSC.

Although no longer thought to be the sole mechanism for
HGSC, incessant ovulation does have a role in the STIC
model of disease development and progression. It is pos-
tulated that ovulation increases the local follicular fluid,
which is rich in inflammatory cytokines. Exposure to this
environment by the secretory fallopian tube epithelium
causes intracellular inflammation and genetic stress,
leading to DNA damage and p53 modulated apoptosis.
Mutations of TP53 are more likely to occur after repetitive
stress, resulting in a progenitor cell evading apoptosis and
expanding to form a detectable p53 signature.19

Finally, although STIC lesions have been found with late-
stage HGSC in up to 60% of cases, conflicting molecular
data do suggest that STIC lesions are not always the source
of disseminated HGSC. One study noted that in the small
cohort of samples in that study, a portion of STIC lesions
molecularly represented metastases to the fallopian tube
rather than the inciting lesion.21

INCREASING INCIDENCE OF FTC

With the recognition of STIC lesions as the likely precursor
lesions to HGSC, the reported incidence of FTC has in-
creased. Although there has been a decrease in the in-
cidence of ovarian cancer, from 2001 to 2014, the
incidence of FTC has increased 4.19-fold.22 This increase
is likely multifactorial: change in diagnostic practices, in-
creased early detection, and improved pathology
processing.23

With increased awareness of precursor lesions, there is
a greater trend to classify HGSC as FTC when STIC lesions
are present.24 Furthermore, the implementation of the
Sectioning and Extensive Examination of the Fimbria pro-
tocol by pathology departments has led to a general in-
crease in recognition of STICs.25 As a result, STIC lesions
have been found in 3% to 8% of women with hereditary
breast and ovarian cancer syndromes who are undergoing
RR-BSO, and concurrently with HGSC, 13% to 53% of the
time.21,26,27 Finally, there has been a push for RR-BSO for
women at high risk of hereditary breast and ovarian cancer
syndromes and opportunistic salpingectomies for women
at average risk, thereby increasing detection of precancer
and early invasive carcinoma.17,28 It is worth noting, how-
ever, that although STIC lesions are seen relatively fre-
quently in women with hereditary predisposition for FTC, in
women without germline mutations who are undergoing
surgery for benign indication, STIC or early tubal carcinoma
is found less than 1% of the time.29

With the theory that a major portion of epithelial ovarian
cancers originate from the fallopian tube, the true in-
cidence of FTC will become clearer with time, as more
prophylactic and opportunistic salpingectomies are
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performed. The incidence of metastatic FTC will decrease
with a parallel increase in STIC and early carcinoma
detection.

HEREDITARY FTC

Dysregulation of the homologous recombination repair of
double-strand DNA breaks, such as that which occurs with
mutations of the BRCA1 and BRCA2 genes, predisposes
women to hereditary breast and ovarian cancer syn-
dromes.30 Although up to 20% of all women with epithelial
ovarian cancer exhibit a genetic predisposition, only 25% of
hereditary breast and ovarian cancer syndromes can be
attributed to mutations in BRCA1/2.30 Since the mid-1990s
when BRCA1/2 were noted to be related to hereditary
breast and ovarian cancer syndromes, multiple genes in
the homologous recombination pathway have emerged as
key players, including ATM, BARD1, BRIP1, CHEK2,
MRE11A, NBN, PALB2, RAD51C, and RAD51D.31 A
germline deficiency in the homologous recombination re-
pair genes is seen in up to 18% of women with epithelial
ovarian cancer, and these patients seem to have an overall
favorable prognosis, likely because of improved response to
DNA damaging agents such as platinum.32,33

Earlier work noted a potential increased prevalence of
BRCA1 and BRCA2 germline mutations among women
with FTC.34,35 Given the new understanding of preinvasive
STIC lesions as a precursor to HGSC, the Society of Gy-
necologic Oncology now recommends that women with
BRCA1/2 mutations consider undergoing an RR-BSO
between the ages of 35 and 40 years.36 For those who
decline an RR-BSO, the recommendation is to consider
a salpingectomy followed by an oophorectomy once the
woman is willing to accept menopause. The National
Comprehensive Cancer Network recommends that carriers
of BRIP1, RAD51C, and RAD51D mutations consider RR-
BSO between 45 and 50 years of age, whereas average-risk
women are encouraged to consider opportunistic sal-
pingectomies when undergoing a hysterectomy or pelvic
surgery or for sterilization (instead of traditional tubal
ligation).37

TREATMENT OF FTC

With the extreme similarities in clinical behavior between
primary epithelial fallopian tube, ovarian, and peritoneal
carcinomas, the treatment approach is the same, and no
studies have focused exclusively on treatment of FTC. The

Fallopian tube

p53
mutation

STIC

Carcinoma

Ovary

FIG 1. Epithelial ovarian
cancer develops from tubu-
lar precursor lesion. First
step is the evolution of
a single cell p53 mutant
epithelial layer that then
develops into the serous tu-
bular intraepithelial carci-
noma (STIC) lesion. STIC
lesion either invades locally
into the tubal stroma (fallo-
pian tube carcinoma) or
exfoliates into the surface of
the ovary or peritoneum
(ovarian or primary peri-
toneal carcinoma). From
Adam Questell, A KYU
Design, with permission.
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National Comprehensive Cancer Network recommends
that any woman with suspected epithelial ovarian cancer
be evaluated by a gynecologic oncologist, because opti-
mal surgical debulking by a skilled physician is central to
the initial management of patients with advanced, stage III
or IV disease.38 Studies have shown that the most sig-
nificant prognostic factors for long-term survival are In-
ternational Federation of Gynecology and Obstetrics stage
at diagnosis and the volume of tumor remaining after
debulking surgery.39 Although the goal of cytoreductive sur-
gery is no gross residual, debulking is considered optimal if
residual disease is 1 cm or less in maximum diameter or
thickness. For patients with early-stage disease at diagnosis,
complete staging surgery is critical, because up to 30% of
patients undergoing staging surgery will ultimately be
upstaged.40

Given the importance of achieving optimal cytoreduction,
the timing of radical debulking surgery continues to be
controversial. ASCO states that although primary cytore-
ductive surgery is preferred for patients with a high likeli-
hood of achieving optimal debulking, women with high

perioperative risk or a low likelihood of achieving optimal
cytoreduction should receive neoadjuvant chemotherapy
followed by possible interval surgery.41 Several prospective
studies have found higher complication rates and no survival
advantage for upfront surgery when compared with neo-
adjuvant chemotherapy followed by interval cytoreduction.42,43

However, these trials have been criticized for their low rates of
optimal debulking and generally low progression-free survival
(PFS) and overall survival. As the debate over timing of surgery
is ongoing, the European Trial on Radical Upfront Surgery in
Advanced Ovarian Cancer (TRUST) continues to randomly
assign patients to neoadjuvant versus upfront surgery and it is
hoped that this trial will help shed a more definitive light on this
divisive topic.

For those patients who do undergo upfront cytoreductive
surgery, adjuvant chemotherapy includes a platinum
doublet, traditionally carboplatin and paclitaxel. The
optimal route of and approach to administering the che-
motherapy is ever evolving (Table 1). Conventional che-
motherapy includes intravenous (IV) platinum and paclitaxel
administered once every 3 weeks for six cycles.44,45

TABLE 1. Selection of First-Line Chemotherapy Trials in EOC

Trial Control Arm Experimental Arm Outcome
HR

(95% CI) P

GOG 172 IV cisplatin 1 IV
paclitaxel

IP cisplatin 1 IV or IP paclitaxel PFS and OS significantly
longer in experimental
arm but also more
toxicity (5 and 17
months, respectively)

PFS: 0.8* (0.64 to 1.00) .05

OS: 0.75* (0.58 to 0.97) .03

JGOG
3016

IV carboplatin 1 IV
paclitaxel once
every 3 weeks

IV carboplatin once every
3 weeks1weekly IV paclitaxel

PFS and OS significantly
longer in experimental
arm (11 and 38
months, respectively)

PFS: 0.76 (0.62 to 0.91) .0037

OS: 0.79 (0.63 to 0.99) .039

GOG 252 IV carboplatin 1
weekly IV paclitaxel
1 bevacizumab
1 maintenance
bevacizumab

1. IP carboplatin 1 weekly IV
paclitaxel 1 bevacizumab 1
maintenance bevacizumab

No significant difference
in PFS (OS data not
mature)

Control: reference

2. IP cisplatin 1 IV or IP
paclitaxel 1 bevacizumab 1
maintenance bevacizumab

Arm 1: 0.947 (0.808 to 1.11) .416

Arm 2: 1.01 (0.858 to 1.18) .727

GOG 218 IV carboplatin 1 IV
paclitaxel 1
maintenance
placebo

1. IV carboplatin 1 IV paclitaxel
1 bevacizumab 1
maintenance placebo

PFS longer in arm 3,
bevacizumab
throughout (4 months)

Control: reference

2. IV carboplatin 1 IV paclitaxel
1 bevacizumab 1
maintenance bevacizumab

Experimental arm 1: 0.908
(0.795 to 1.040)

.16

Experimental arm 2: 0.717
(0.625 to 0.824)

, .001

GOG 262 IV carboplatin 1 IV
paclitaxel once
every 3 weeks 1 or
2 bevacizumab
until progression

IV carboplatin 1 weekly IV
paclitaxel 1 or 2
bevacizumab until
progression

No significant difference
in PFS; subgroup that
did not received
bevacizumab, longer
PFS in experimental
arm (4 months)

Did not receive
bevacizumab: 0.62 (0.40
to 0.95)

.03

Received bevacizumab: 0.99
(0.83 to 1.20)

.60

Abbreviations: EOC, epithelial ovarian carcinoma; GOG, Gynecologic Oncology Group; IV, intravenous; IP, intraperitoneal; JGOG, Japanese Gynecologic
Oncology Group; OS, overall survival; PFS, progression-free survival.
*Relative risk.
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Because HGSC is primarily a peritoneal surface disease,
intraperitoneal administration of the drugs was in-
vestigated, and it was found to improve both PFS and
overall survival in patients who had minimal residual dis-
ease after debulking surgery.46,47 Simultaneously, exploit-
ing the hypothesis that extending the exposure time of
a drug increase its antitumor activity, the Japanese
Gynecologic Oncology Group noted significantly improved
survival with a dose-dense weekly IV paclitaxel plus car-
boplatin regimen as compared with the conventional
IV regimen.48 Interestingly, when the dose-dense weekly
IV regimen was compared with the conventional IV regimen
in a European population (as part of the ICON8 trial), the
study found no benefit to the weekly regimen.49

With the addition of novel agents such as the anti–vascular
endothelial growth factor (VEGF) antibody, bevacizumab, to
the chemotherapy regimens, the usefulness of the more
toxic intraperitoneal and dose-dense IV regimens has come
into question. In fact, Gynecologic Oncology Group (GOG)
protocol 252 showed no survival advantage to in-
traperitoneal compared with a dose-dense IV regimen
when both were administered with bevacizumab, and the
results of GOG 262 suggest that bevacizumab also
equalized the effects of dose-dense IV over the conven-
tional once every 3 weeks IV regimen.50,51

NOVEL THERAPIES IN FTC

Although the controversies over the timing of cytoreductive
surgery and the mode of chemotherapy administration
continue, promising novel targeted therapies for FTC have
emerged. The humanized anti-VEGF monoclonal antibody,
bevacizumab, has been readily adopted for treatment of
recurrent HGSC. Elevated VEGF expression, such as that
which occurs in HGSC, is associated with poor prognoses,
and in several trials, bevacizumab, when used in combi-
nation with a platinum doublet, has shown improved PFS,
although not overall survival. The OCEANS trial looked at
the efficacy of adding bevacizumab to carboplatin plus
gemcitabine in platinum-sensitive recurrent epithelial
ovarian cancer and found a 4-month PFS advantage for
women who received bevacizumab with the platinum
doublet followed by bevacizumab maintenance compared
with those receiving chemotherapy only and no mainte-
nance treatment (hazard ratio [HR], 0.484 [95% CI, 0.388
to 0.605]; P, .001).52 The AURELIA trial looked at patients
with platinum-resistant disease and noted that in this pa-
tient population, adding bevacizumab to chemotherapy
also provided a 3-month PFS advantage (HR, 0.48 [95%
CI, 0.38 to 0.60]; P, .001).53 Finally, GOG 213 noted that
for patients with platinum-sensitive recurrent epithelial
ovarian cancer, the addition of bevacizumab to standard
chemotherapy of carboplatin and paclitaxel, followed by
maintenance bevacizumab therapy until progression, im-
proved the median overall survival by approximately
5 months (HR, 0.829 [95% CI, 0.683 to 1.005];

P 5 0.056).54 Most recently, on the basis of the results
of GOG 218, bevacizumab has gained US Food and
Drug Administration (FDA) approval for use in the ad-
juvant setting, in combination with carboplatin and
paclitaxel, as part of initial therapy, and as monotherapy
in the maintenance setting after completion of frontline
treatment.55 To date, bevacizumab has been FDA ap-
proved for the following uses in epithelial ovarian
cancer: in combination with carboplatin plus paclitaxel,
followed by bevacizumab single agent for stage III or IV
disease after initial surgical resection; in combination
with paclitaxel, pegylated liposomal doxorubicin, or
topotecan for platinum-resistant recurrent epithelial
ovarian cancer after no more than two prior chemo-
therapy regimens; and in combination with carboplatin
plus paclitaxel or carboplatin plus gemcitabine, fol-
lowed by bevacizumab single agent, for platinum-
sensitive recurrent epithelial ovarian cancer.

PARP 1/2 are cellular enzymes that play a major role in
DNA repair via recruitment of proteins involved in the base
excision repair pathways. PARP inhibitors prevent the re-
pair of single-strand breaks, leading to lethal double-strand
breaks during DNA replication, and inhibit the non-
homologous end-joining DNA repair pathway.56,57 Both
somatic and germline BRCA1 and BRCA2 mutations have
been shown to predict response to PARP inhibitors in
patients with epithelial ovarian cancer.58,59

There are currently three PARP inhibitors approved by the
FDA for the management of epithelial ovarian cancer:
olaparib, rucaparib, and niraparib (Table 2). Olaparib is
approved as a treatment for patients with a germline BRCA
mutation who have received at least three prior lines of
chemotherapy.60 Rucaparib is similarly approved as
a treatment after at least two prior lines of chemother-
apy but in patients with a germline or a somatic BRCA
mutation.62 All three drugs are approved for maintenance
treatment of recurrence of epithelial ovarian cancer in pa-
tients with at least a partial response to platinum-based
therapy.58,62,64

The most recent indication for olaparib is in the mainte-
nance setting after completion of frontline chemotherapy.
The SOLO-1 trial presented findings for BRCA1/2 mutated
patients who had at least a partial response to upfront
platinum-based therapy: after a median follow-up of 41
months, the risk of death or disease progression was 70%
lower for patients treated with maintenance olaparib as
compared with placebo.61 Given these practice-changing
results, the drug recently received approval from the FDA
for use as first-line maintenance therapy in BRCA-mutated
epithelial ovarian cancer.

Trials currently underway will help further define the role of
PARP inhibitors in the frontline maintenance setting: the
PRIMA trial is looking at niraparib as maintenance in all
patients, regardless of mutation status, who have had at
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least a partial response to upfront platinum-based therapy;
the PAOLA-1 trial is combining bevacizumab with olaparib
as maintenance therapy after at least a partial response to
treatment with a combination of a platinum doubled and
bevacizumab; and GOG 3005 is looking at veliparib in
combination with carboplatin plus paclitaxel and as
a maintenance therapy in patients with newly diagnosed
advanced epithelial ovarian cancer.

FUTURE DIRECTIONS

In recent years, hyperthermic intraperitoneal chemother-
apy (HIPEC) has emerged as yet another player in the
debate over the route of chemotherapy administration.
HIPEC is a single intraoperative administration of
warmed chemotherapy performed at the time of cyto-
reductive surgery. Complementing the benefit of in-
traperitoneal administration of the chemotherapy (a high
concentration of the drug at its target location), hyper-
thermia leads to direct cell damage and increased
sensitivity to chemotherapeutic agents.65 In addition to
multiple retrospective studies supporting the use of
HIPEC, a recently published randomized trial showed
increased PFS when HIPEC was used in patients with
advanced-stage epithelial ovarian cancer during interval
cytoreduction surgery.66 However, another study, from
Korea, examined HIPEC use at the time of primary or
interval debulking surgery and did not see a similar
survival benefit.67 The safety profile was reassuring in
both trials. Although HIPEC may be of benefit to some
patients with epithelial ovarian cancer, additional work
must be done to evaluate the optimal population and
timing for this treatment modality.

Immunotherapy has had promising results in solid tumors
such as melanoma and lung cancer. Recently, pem-
brolizumab (a programmed cell death protein [PD]-1

inhibitor), gained accelerated approval for the treatment of
microsatellite instability high or mismatch repair protein
deficient metastatic solid tumors. Unfortunately, only
a small subset of epithelial ovarian cancer is microsatellite
instability high or mismatch repair protein deficient and can
benefit from this treatment. Trials are ongoing to better
define the role of immunotherapy in epithelial ovarian
cancer including, but not limited to, the addition of nivo-
lumab to platinum-based neoadjuvant chemotherapy;
avelumab (PD-L1 inhibitor) alone or in combination with
the PARP inhibitor talazoparib as part of frontline platinum-
based therapy (JAVELIN Ovarian 100 and JAVELIN Ovarian
PARP 100 trials); a new anti–PD-1 antibody, TSR-042,
combined with the PARP inhibitor, niraparib, and platinum-
based therapy as first-line treatment (FIRST trial); atezoli-
zumab (anti–PD-1 inhibitor) with bevacizumab and stan-
dard platinum-based therapy as first-line treatment (GOG-
3015); combining nivolumab with the PAPR inhibitor,
rucaparib, as first-line maintenance after platinum-based
therapy (ATHENA trial); and single-agent pembrolizumab
or combination therapy of nivolumab and ipilimumab (cyto-
toxic T-cell lymphocyte-4 inhibitor) in recurrent epithelial
ovarian cancer.

CONCLUSION

Primary FTC is a rare and difficult-to-treat disease. Al-
though historically FTC has been considered a subset of
epithelial ovarian cancer, more recent research postulates
that epithelial ovarian cancer actually originates in the
fallopian tube from the precursor STIC lesion. Given that its
clinical behavior is similar to that of epithelial ovarian
cancer, FTC is managed in the same way: surgical
debulking and platinum-based chemotherapy. Despite the
many advances in the treatment and management of
epithelial ovarian cancer made over the last several

TABLE 2. PARP Inhibitors Used in EOC
PARP Inhibitor FDA Approval Date Indication Data Supporting Use

Treatment

Olaparib 12/2014 EOC in patients with deleterious germline BRCA mutation after three or
more prior lines of therapy

Study 4260

Rucaparib 12/2016 EOC in patients with deleterious germline or somatic BRCAmutation after
two or more prior lines of therapy

ARIEL259

First-line maintenance

Olaparib 12/2018 EOC in patients with deleterious germline BRCA mutation after at least
partial response to first-line platinum-based chemotherapy

SOLO-161

Maintenance

Niraparib 3/2017 Recurrent EOC after partial or complete response to platinum-based
chemotherapy

NOVA58

Rucaparib 4/2017 ARIEL362

Olaparib 8/2018 SOLO-263; Study 1964

Abbreviations: EOC, epithelial ovarian carcinoma; FDA, Food and Drug Administration; PARP, poly(adenosine diphosphate [ADP]-ribose)
polymerase.
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decades, the survival rate has been slow to improve since
the introduction of platinum-based chemotherapy. How-
ever, novel therapies for both primary and recurrent

disease, including the anti-VEGF antibody, PARP in-
hibitors, and immunotherapy, are changing the course of
the disease and helping patients live longer, healthier lives.
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