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Abstract

High-Grade Serous Ovarian Carcinoma (HGSOC) is the most frequent type of ovarian cancer and
has a poor outcome. A 57-year-old menopausal patient with hypertension, type 2 diabetes mellitus,
and hypothyroidism presented with a complaint of pain in the abdomen for the duration of 2 to 3
weeks along with abdominal distention, alternating constipation and diarrhea, and nausea with a
history of cholecystectomy and breast cancer. The patient's condition was further complicated by
dilated cardiomyopathy of the left ventricle that led to congestive heart failure, most probably due
to chemotherapy given for breast cancer. Histopathological examination confirmed the diagnosis of
high-grade serous ovarian carcinoma, and the patient received neoadjuvant chemotherapy, interval
debulking surgery, and adjuvant chemotherapy. Positron Emission Tomography-Computed
Tomography (PET/CT) scan showed no evidence of disease post-chemotherapy. Genetic testing
revealed that the patient was mutation-positive in germline Breast Cancer Gene 2 (BRCA2). The
patient's CA-125 level started to rise after three months of the last platinum-based chemotherapy
(Platinum resistant); hence, Rucaparib 600 mg BID was started, and the patient remained
progression-free for almost a year.
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Introduction

High-Grade Serous Ovarian Cancer (HGSOC) is the most common and aggressive form of
ovarian cancer, accounting for approximately 70% of all cases [1,2]. HGSOC typically presents at an
advanced stage, making treatment challenging and often requiring surgery and chemotherapy [3,4].
Risk factors for developing HGSOC include family history, age, and mutations in Genes involved
in double-strand DNA repair (Homologous recombination) like BRCA1, BRCA2, etc. [1]. Ovarian
cancer risk by the age of 70 is 40% for BRCA1 and 18% for BRCA2 mutation carriers [5].

The firstline of treatment is usually surgery, followed by platinum and taxane-based combination
therapy. In patients having a low likelihood of cytoreduction, Neoadjuvant Chemotherapy (NACT)
with debulking surgery are standard approaches for stage ITIc and IV ovarian cancers, sometimes
inadvertently leading to secondary platinum resistance [6]. However, the relapse rate for the
last three decades has been stagnant, being about 30% to 40% 5-year survival rate due to failure
of chemotherapy. A major challenge in the management of ovarian cancer is the occurrence of
platinum resistance, which is defined as recurrence within 6 months of the last platinum-based
chemotherapy, as per the European Society for Medical Oncology (ESMO) and European Society
of Gynecological Oncology (ESGO) consensus conference recommendations on ovarian cancer [7].
Numerous studies have revealed a correlation between Epithelial-Mesenchymal Transitions (EMT)
in resistant ovarian cancer cell lines and the appearance of novel marker expressions discovered
through proteomics. This modified gene expression pattern has been observed to lead to diminished
effectiveness of subsequent chemotherapeutic treatments [8]. However, suppose the relapse is
more than 12 months. In that case, the prognosis and secondary response are better [9]; the Initial
Platinum Resistance (IPR) is also a challenge in ovarian cancers occurring in nearly 20% to 30% of
the patients [10]. Mostly 15% to 20% of patients have BRCA1/2 somatic or germline alterations,
leading to their improved efficacy to platinum-based regimens [11].

The present case study illustrates the comorbidities and complicated medical background of a
patient diagnosed with High-Grade Serous Ovarian Carcinoma (HGSOC) having BRCA2 mutation
but developing platinum resistance.
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Case Presentation

InJuly2020,a57-year-old menopausal female patient withaknown
case of hypertension, type 2 diabetes mellitus, and hypothyroidism
presented with a complaint of pain in the abdomen for 2 to 3 weeks,
along with abdominal distention, alternating constipation, diarrhea,
and nausea besides the history of cholecystectomy 20 years ago. In
2010, the patient was diagnosed with infiltrating ductal carcinoma in
her right breast (Estrogen Receptor negative, Progesterone Receptor
negative, Human Epidermal Growth Factor Receptor 2 negative)
T2NOMO, for which breast conservation surgery with latissimus dorsi
flap reconstruction was done. Adjuvant chemotherapy consisting
of four cycles of doxorubicin hydrochloride (Adriamycin) and
cyclophosphamide was done, followed by four cycles of paclitaxel
every three weeks. After 5 to 6 months, the patient was diagnosed
with dilated cardiomyopathy of the left ventricle with an ejection
fraction of 25%, likely caused by Adriamycin presenting as congestive
heart failure (Figure 1).

A complete physical examination was followed by a whole
abdomen CT, which showed ascites with omental infiltration. As the
CT was suggestive of carcinoma, a biopsy of the omental infiltration
was performed. The histopathological examination revealed the
presence of high-grade serous ovarian carcinoma of the female
genital tract.

Once the diagnosis of HGOSC was confirmed, the patient
received neoadjuvant chemotherapy with eight weekly cycles of
paclitaxel and carboplatin. Genetic testing revealed that the patient
was mutation-positive in Germline Breast Cancer Gene 2 (BRCA2).
Post the chemotherapy, interval debulking surgery was performed;
adjuvant chemotherapy with paclitaxel and carboplatin was later
started. After about two-three months, the patient developed a severe
allergic reaction to carboplatin at the end of the cycle (difficulty
breathing, chest pain, and nausea). However, Positron Emission
Tomography-Computed Tomography (PET/CT) scans showed no
evidence of disease. For maintenance therapy, Olaparib has suggested
that patients refused that due to financial constraints; hence the
patient was administered Tamoxifen 20 mg OD. The patient's CA-125
level started to rise, post three months of treatment with Tamoxifen
from 18.3 IU/ml to 207.1 IU/ml and then to 358.2 IU/ml (Figure
1); hence Rucaparib 600 mg BID was started. The patient achieved
complete remission and remained free from progression for around
one year, emphasizing the significant value of Rucaparib in cancer

with impaired double strand DNA repair mechanism like in BRCA
mutated ovarian cancer. However, the patient later complained of
fatigue and developed grade 3 anemia, for which packed red blood
cell transfusions were given. Therefore, the Rucaparib dosage was
reduced to 300 mg BID after ten months. A PET/CT scan was then
performed, revealing no lesion. In April 2022, the patient showed
disease progression as indicated by increased serum CA-125 levels
despite continued treatment with Rucaparib, which was discontinued.
However, the patient achieved complete remission for a year.

Due to increased CA-125 values (342 U/ml) (Figure 2),
bevacizumab and gemcitabine were initiated as alternative
chemotherapy agents in August 2022 to control the level of CA-125.
In the later stages of chemotherapy treatment, the patient developed
chemotherapy-induced thrombocytopenia, for which gemcitabine
and bevacizumab were discontinued for a short duration and
Romiplostim 250 mcg stat was administered once weekly for two
weeks to improve the platelet counts. During chemotherapy, the
patient continued to be on medication for hypertension, DM type
2, hypothyroidism, and dilated cardiomyopathy with decreased EF
(20% to 25%). The patient was on Carvedilol, venlafaxine, torsemide,
sacubitril and valsartan, digoxin for the treatment of CHF and DM,
metformin, voglibose, and included pregabalin, febuxostat, ropinirole
and thyroxine for the treatment of hypothyroidism.

Discussion

The case report above illustrates the complexity of managing
patients with multiple comorbidities. The patient had dilated
cardiomyopathy and congestive heart failure,
complications of chemotherapy for breast cancer and relapsed
platinum-resistant ovarian cancer. The patient was prescribed
rucaparib, a poly (ADP-ribose) Polymerase (PARP) inhibitor, as a
maintenance therapy based on the ATHENA-MONO trial, which
showed its superiority over placebo in improving progression-free
survival in the first-line maintenance setting for ovarian cancer [12].
Rucaparib is a targeted therapy that inhibits DNA repair in cancer
cells, especially those with BRCA mutations or other homologous
recombination deficiencies [13]. It is approved by the FDA for
the treatment of advanced ovarian cancer with BRCA mutations
or deleterious genomic alterations after two or more prior lines of
chemotherapy, and for the maintenance treatment of recurrent
ovarian cancer after response to platinum-based chemotherapy,
irrespective of BRCA status or biomarker status [14]. The efficacy of

which were

Figure 1: (a, b) With echocardiography and electrocardiogram (EKG), the patient was diagnosed with Congestive Cardiac Failure of the left ventricle with an
ejection fraction of 25% with global hypokinesia and dilated cardiomyopathy probably induced by Adriamycin.
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Figure 2: Patient journey of CA-125 levels; CA 125: Cancer Antigen 125; HGSOC: High-Grade Serous Ovarian Cancer; IU: International Unit; GEM: Gemcitabine;
Bev: Bevacizumab.

rucaparib maintenance treatment for recurrent ovarian carcinoma
after response to platinum therapy was demonstrated by the
ARIEL3 trial, which compared rucaparib with placebo in women
with recurrent ovarian cancer who had responded to platinum-
based chemotherapy. Rucaparib demonstrated significant efficacy
in prolonging disease progression-free time, particularly in patients
with BRCA mutations. Additionally, rucaparib exhibited favorable
tolerability, with predominantly mild to moderate and manageable
adverse effects. The trial concluded that rucaparib holds promise as
a potential new standard of care for women with recurrent ovarian
cancer who have responded to platinum-based chemotherapy [15].
In the present case, the patient also developed adverse effects such
as fatigue and anemia, which may be attributed to the inhibition of
PARP in normal cells, which may compromise DNA repair and cause
cytotoxicity. Therefore, patients receiving rucaparib should have their
doses adjusted and their hematological parameters closely monitored
[16], necessitating a dose reduction of rucaparib to 300 mg BID. This
is consistent with another case study that reported improvement in
anemia and fatigue after reducing the dose of rucaparib [17]. Despite
achieving complete remission with rucaparib, the patient experienced
disease progression one year later as a platinum-resistant HGSOC
patient, leading to discontinuation of rucaparib due to elevated CA-
125 levels. She was then switched to alternative chemotherapy agents,
such as bevacizumab and gemcitabine, which she is currently receiving
for HGOSC while being on multidrug therapy. A similar case of
HGSCO reported a partial response with a decrease in CA-125 levels
after six cycles of gemcitabine plus bevacizumab. This combination
may have synergistic effects by targeting both tumor cells and tumor
vasculature [18]. Patient also developed, Chemotherapy induced
thrombocytopenia, most probably induced by Gemcitabine, and
was treated with Romiplostim, which is recommended by National
Comprehensive Cancer Network (NCCN) in 2022 [19].

This case underscores the importance of monitoring patients
with multiple comorbidities and managing adverse effects promptly.
Adjusting drug doses as needed is essential to optimize treatment
while minimizing adverse effects. Rucaparib has shown promising
results in clinical trials, but its use may be limited by adverse effects,

as demonstrated in this case. Further research is needed to identify
the optimal treatment strategies for patients with ovarian cancer who
have multiple comorbidities and complex medical histories.

Conclusion

The case study presented a 57-year-old menopausal patient with
multiple comorbidities, including hypertension, type 2 diabetes
mellitus, and hypothyroidism. The patient also had a history of breast
cancer with BRCA2 germline mutation and later developed high-
grade serous ovarian carcinoma. Despite severe adverse reactions to
various chemotherapy agents, such as carboplatin, the patient has
survived for over two years with multiple lines of treatment, including
rucaparib for platinum-resistant ovarian cancer. The patient is
currently receiving gemcitabine plus bevacizumab for HGSOC and is
on multidrug therapy for various comorbidities. This case illustrates
the importance of tailored treatment plans for each patient, taking
into account their medical history, genetic profile, and response to
therapy.
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