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Background. Recurrent platinum-resistant clear-cell ovarian cancer has a low overall survival duration of 7-8 months, making it a
fatal disease. Currently, chemotherapy is the major kind of treatment, but it offers little advantage. Repurposed conventional drugs
have recently been found to offer the ability to control cancer with few side effects and at a reasonable cost to healthcare
organizations. Case Presentation. In this case report, we present the case of a 41-year-old Thai female patient diagnosed with
recurrent platinum-resistant clear-cell ovarian cancer (PRCCC) in the year 2020. After undergoing chemotherapy for two
courses and failing to respond to treatment, she began alternative medicine with repurposing drugs in November 2020.
Simvastatin, metformin, niclosamide, mebendazole, itraconazole, loratadine, and chloroquine were also administered. Two
months after therapy, a computerized tomography (CT) scan revealed a conflict between a decline in tumor marker levels
(CA 125, CA 19-9) and an increase in the number of lymph nodes. However, after continuing all medications for 4
months, the CA 125 level decreased from 303.6 to 54U/ml, and the CA 19-9 level decreased from 1210.3 to 386.10U/ml.
The patient’s EQ-5D-5L score increased from 0.631 to 0.829 (abdominal pain and depression), indicating improved quality of
life. Overall survival was 8.5 months, and progression-free survival was 2 months. Conclusion. The response to drug repurposing
is demonstrated by a four-month-long improvement in symptoms. This work introduces a novel strategy for the management
of recurrent platinum-resistant clear-cell ovarian cancer that needs further evaluation in large-scale studies.

1. Introduction

Advanced ovarian cancer is a very aggressive tumor and ranks
fifth in cancer deaths among women. Treatment options in the
recurrent setting are limited, especially in platinum-resistant
patients who have a poor prognosis and a short survival time.
These patients can enroll in clinical studies, try different che-
motherapy regimens, or take advantage of the best programs
for supportive care [1–3]. With a median overall survival
(OS) of fewer than 12 months and a median progression-
free survival (PFS) of 3 months, the response rate to the next
course of chemotherapy is 15-20% [4].

It typically takes 10–17 years to create a new anticancer
medicine from testing to licensure, and additional time is
needed for commercial acceptance [5]. Advanced cancer
patients only have a short window of time to wait for
cutting-edge new anticancer medications.

The idea of repurposing medications entails using
already approved medications for new uses. In oncology, it
means using noncancer drugs to treat cancer. Thalidomide
is an example of a medicine that has been repurposed; it
was originally prescribed as a sedative to treat morning sick-
ness in pregnant women. However, thalidomide was pulled
off the market because we knew it had harmful negative
effects on fetuses. Nevertheless, thalidomide was later
approved for the treatment of multiple myeloma [6–8]. Drug
development might take less time and expense with the use
of molecular docking techniques. Molecular docking is a
technique used to anticipate the orientation, contact, and
affinity of the ligand-target complex. Noncancer medications
are investigated using molecular docking techniques to
locate target proteins in cancer pathways based on the
current understanding of carcinogenesis and molecular
pathways [7, 9].
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The use of repurposed medications for ovarian cancer
patients is not a recent development. Ritonavir, ivermectin,
and COX-2 inhibitors are some of the older medications
being studied by researchers to see if they have any antican-
cer benefits for ovarian cancer [10, 11]. The effectiveness of
repurposing drugs like statins, metformin, or itraconazole
alone or in combination with chemotherapy for advanced
ovarian cancer has been the subject of numerous clinical
investigations [12, 13].

In this case report, we offer a novel method for treating
patients with recurrent platinum-resistant clear-cell ovarian
cancer (PRCCC) by combining several repurposed nonon-
cology medications.

2. Case Presentation

The patient, a 41-year-old woman, was found to have an
early-stage clear-cell carcinoma of the right ovary, in addi-
tion to being an inactive chronic hepatitis B carrier. In April
2019, she started to have sporadic pelvic pain. Endometriosis
was not a medical history. A solitary mass was detected by
ultrasound in the right ovary at the hospital. Increased
amounts of CA 125 and CA 19-9 levels were found in the
blood sample. In October 2019, she underwent cytoreductive
surgery and six cycles of adjuvant platinum-based chemo-
therapy. The result was a complete remission.

The patient developed recurrent disease eight months
later, showing signs of raised blood tumor markers and a rise
in the quantity of intra-abdominal lymph nodes. The hospi-
tal’s doctor restarted platinum-based chemotherapy, but the
patient experienced deep vein thrombosis in her left leg and
paclitaxel hypersensitivity during the third cycle. After three
cycles of chemotherapy, the advancement of the disease on a
CT scan is allowed for the diagnosis of platinum drug resis-
tance. The last dose was administered in September 2020.
Due to side effects, the patient declined more chemotherapy
and sought other treatments.

The patient came to our clinic in November 2020 with
Eastern Cooperative Oncology Group (ECOG) performance
status 1 [14]. She still complained of sporadic abdominal pain
and depression. On a physical exam, her vital signs were
stable. She was thin and mildly pale, with a mild degree of left
leg swelling. Her current medications and supplements were
rivaroxaban (15mg/day), clonazepam (2mg/day), trazodone
(50mg/day), nortriptyline (10mg/day), beta-glucan, and
apricot. Her prior blood tests revealed that her kidney and
liver functions were normal. The hospital did not perform
any cancer molecular testing or other specialized marker tests
due to the resource-limited setting and the high cost of drugs,
which patients cannot afford.

The treatment program consisted of 5 weeks at our clinic
in Bangkok, followed by continued use of only repurposing
drugs and dietary supplements at home, a phone check-in,
and a referral for blood tests every two weeks.

The patient gave their consent after being fully briefed at
the clinic. Every two weeks, she underwent a physical exam-
ination and blood tests. The current quality of life was
assessed using the EQ-5D-5L Thai version questionnaire,
and it was then repeated after 4 months [15].

Following a review of potential drug interactions between
repurposing drugs and the patient’s existing prescriptions, we
began giving the patient simvastatin (20mg/day) in the second
week after first prescribing metformin (500mg/day), meben-
dazole (500mg/week), loratadine (10mg/day), and niclosa-
mide (2gm/day) in the first week. In the fourth week,
itraconazole (100mg/day) and chloroquine (250mg every
other day) were both administered. In addition, she received
homeopathy, oxygen treatment, lymphatic therapy, high-
dose intravenous vitamin C, and mental support as required
at the clinic. At the commencement of the treatment, high-
potency supplements containing vitamins, minerals, melato-
nin, armor thyroid, probiotics, and phytochemicals were
started. These included novasol curcumin (3 gm/day), querce-
tin (2000mg/day), bromelain (6 gm/day), and milk thistle
(750mg/day).

As the treatment regimen continued, her abdominal
pain, swelling in her left leg, and depression showed
improvement, and she was able to stop antidepressant drugs.
Serologically, her CA 125 level began to decrease after 2
weeks of the program and continued to decline. In the eight-
ieth week, after she returned home, her CA 125 level
decreased from 303.6 to 75U/ml (Table 1). We confirmed
the response with a CT scan of the abdomen at a local hos-
pital. A CT scan, which was compared between September
27, 2020 and January 6, 2021, showed an increase in both
size and number of matted lymph nodes predominating at
the upper abdomen and partial-recanalized chronic throm-
bosis without organ distant metastasis. Her symptoms were
improved, so we suggested she continue taking oral supple-
ments and medications.

The EQ-5D-5L score increased from 0.631 to 0.829 after
4 months of therapy, which decreased pain and depression
(Table 2). Along with the decline in tumor markers, the
levels of CA 19-9 and CA 125 fell to 54U/ml and
386.10U/ml, respectively.

She experienced sporadic abdominal pain again at the end
of the fifth month, and a blood test revealed elevated levels of
CA 125 and CA 19-9 at 181.9U/ml and 925.2U/ml, respec-
tively. The patient made the decision to discontinue all oral
medications temporarily after we discussed drug modifica-
tions with her. She passed away in the middle of July 2021.

3. Discussion

This case report shows that patients with recurrent
platinum-resistant clear-cell ovarian cancer may be able to
manage their symptoms and improve their quality of life
with a combination of repurposing drugs. The patient was
able to perform daily tasks and go back to work normally
without experiencing any severe toxicities.

PRCCC, which stands for platinum-resistant clear-cell
ovarian cancer, is characterized by its limited response to
chemotherapy and poor prognosis with a short survival time
[16]. This type of cancer often affects younger patients.
Hemman and Rattanaburi conducted a study in the Thai
population and found that patients with recurrent PRCCC
who received an additional line of chemotherapy had an
estimated survival time of 7.8 months [17]. The results of
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our patient align with these findings, as she had a
progression-free survival of 2 months and an overall survival
of 8.5 months.

After applying the Gynecologic Cancer InterGroup
(GCIG) CA 125 criteria to our patient to evaluate response
in the relapse setting, we observed that the disease response
began on December 23, 2020. A 50% reduction in the base-
line CA 125 level (303.6U/ml to 75U/ml) was evident, and a
confirmatory test conducted on January 28, 2021 showed a
level (81U/ml) that was within 10% of the previous test.
We had to combine the findings of the CT scan according
to Response Evaluation Criteria in Solid Tumours (RECIST)
[18] and the blood CA 125 level together in order to meet
the criteria for the GCIG evaluation for “best overall
response” [19, 20], and the outcome of combining both
criteria was a progression of the disease at two months.

Since controlling the disease and its symptoms, includ-
ing toxicities from treatment, and improving quality of life
are the ultimate goals of managing recurrent metastatic can-
cer [21, 22], we decided to continue medications when our
patient reported that she was in better health and had no
toxicity from treatment. The level of CA 125 decreased from
81U/ml to 54U/ml after using repurposed medications for 4
months, and the EQ-5D-5L score revealed improvements in
pain and depression.

The conflicting results between the reduction of CA 125
levels and the progression of lymph nodes on a CT scan
could be explained by two possibilities. Firstly, repurposing
drugs may work in a similar manner to biological therapy
[23] by blocking multiple hallmarks of cancer [24], such as
controlling tumor metabolism, inhibiting tumor prolifera-
tion [5, 10, 13], and decreasing inflammation, which can
enhance the body’s immunity [25]. This kind of therapy
helps to slow tumor growth and reduce tumor activity rather
than decrease tumor size; hence, repurposing drugs might
not show tumor response by RECIST criteria. Secondly,
the heterogeneity of tumor mass [26] could contribute to

different responses, especially considering the exposure to
multiple lines of chemotherapy or radiation, which can lead
to the emergence of new mutations. While some cancer cells
may respond to the treatment, others may not, posing a
challenge for physicians to overcome. This heterogeneity
within the tumor can account for the divergent outcomes
observed in the patient’s case.

After 3 months of treatment, the CA 19-9 level was still
higher than the beginning level. One study showed that CA
19-9 levels were higher in the metastatic setting compared to
the occult primary setting in ovarian cancer [27]. In our
patient, it appeared that the repurposing drugs were effective
in lowering CA 19-9 levels, but they were insufficient to stop
the mechanism of metastasis because the final CT scan
revealed numerous more upper abdominal lymph nodes.

After taking repurposed drugs for five months (through
March 31, 2021), the patient experienced sporadic abdomi-
nal pain, and the edema in her left leg returned. Both the
CA 125 and CA 19-9 levels had risen from 54U/ml to
181.9U/ml and 386.10U/ml to 925.2U/ml, respectively.
The patient passed away in the middle of July 2021 after
asking for all treatments to stop.

Recently, Goenka et al. summarized clinical studies on
repurposing drugs. The old generic medications that had
been looked into included metformin, statins, proton pump
inhibitors, itraconazole, and beta-blockers. The study’s
approach involved evaluating each medication either alone
or in combination with chemotherapy. Most of the studies
were in first-line settings [13]. Our study is the first case
report testing the efficacy of combined multiple repurposing
drugs in a recurrent setting of platinum-resistant clear-cell
ovarian cancer. According to the hallmarks of cancer, we
hypothesized that using multiple drugs to block most cancer
pathways might result in the desired outcome.

This case report selected the study drugs from literature
reviews that showed potential efficacy in controlling ovarian
cancer, for example, metformin, statin, itraconazole, and
chloroquine [12, 13]. We additionally included loratadine
[28], mebendazole [5, 29, 30], and niclosamide [5, 31] to
inhibit the growth, invasion, and metastasis of cancer cells,
as well as their ability to repair DNA damage. According
to a clear-cell subtype molecular study, ARID1A and
PIK3CA mutations occur in 50% of cases. Metformin, statin,
and itraconazole have the potential to block these PIK3CA
mutation pathways [5, 32–34].

Developing countries, including Thailand, lack access to
all drugs in the guidelines, especially expensive targeted ther-
apy, and immunotherapy-related drugs. Therefore, research-
ing the anticancer effect of repurposing drugs might result in
a new alternative therapy for recurrent platinum-resistant
clear-cell ovarian cancer patients.

Table 2: Evaluate quality of life by EQ-5D-5L Thai version
questionnaire.

Health dimension
Before

treatment
After 4 months
of treatment

Mobility 2 2

Self-care 1 1

Usual activities 2 2

Pain/discomfort 3 2

Anxiety/depression 4 2

Utility score of the survey respondent 0.631 0.829

Table 1: Level of blood CA 125 and CA 19-9.

Tumor markers
1 November

2020
7 November

2020
23 November

2020
7 December

2020
23 December

2020
28 January

2021
23 February

2021
31 March
2021

CA 125 (U/ml) 303.6 Started program 230 192 75 81 54 181.9

CA 19-9 (U/ml) 1210.3 3470 2702.71 1522.60 1559.40 386.10 925.2
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The study was limited by telemedicine and the COVID-
19 pandemic year; as a result, we were unable to perform a
physical examination or assess the patient’s adherence to
medication. When the patient’s illness progressed, we were
also unable to ask them to visit the clinic for an examination
because of the COVID-19 outbreak in Thailand.

4. Conclusion

There are currently few and ineffective treatments for recur-
rent platinum-resistant clear-cell ovarian cancer. Combining
repurposing drugs showed tumor response by lowering
CA125 levels and improving quality of life. Repurposing
drugs also exhibited low toxicity profiles and was a well-
tolerated treatment in addition to the potential effects. A
well-designed prospective study is needed to confirm the
efficacy of the combined repurposing of medications, which
seems to be a novel approach.
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