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ABSTRACT

Ovarian cancer is the most aggressive cancer of the female reproductive system and is
the leading cause of death from gynecologic malignancies. Less than half of women with ovarian
cancer can live longer than 5 years after their diagnosis. Ovarian cancer affects women of all ages
but is most commonly diagnosed after menopause. More than 75 % of affected women are
diagnosed at an advanced stage because the early-stage disease is often asymptomatic and the
symptoms of late-stage disease are nonspecific. Chemotherapy is currently the main treatment for
ovarian cancer. Patients usually response well to chemo drugs at the beginning but they are likely
to develop recurrent disease and have poor prognosis. If patient has condition of platinum-resistant
recurrent ovarian cancer, their overall survival rate is 6-12 months. Although most patients receive
standardized surgery and chemotherapy treatments, the number of fully-cured patients are relatively
low. Recently, it has been shown that the combination of repurposed conventional drugs could be
used as an alternative, presenting good patient outcomes with few side effects and low cost for
healthcare institutions. Drug repurposing can target cancer-associated proteins and block cancer
molecular pathway such as pathway in proliferation, angiogenesis and metastasis.

In this case report, we present the case of a 41-year-old Thai female patient diagnosed
with platinum-resistant ovarian cancer in the year 2020. After undergoing chemotherapy for 2
regimens, she started having alternative medicine with repurposing drugs in November 2020. She
was given metformin 500 mg/day, simvastatin 2 0 mg/day, niclosamide 2 g/day, mebendazole
500 mg/week, itraconazole 100 g/day and chloroquine 2 50 mg/every other day. The drug

interaction checker was used with patient’s medication such as rivaroxaban. The efficacy of



repurposing drugs was evaluated after 4 months of treatment with tumor markers (CA125 and
CA19-9) and CT scan. The quality of life in advanced cancer patient was evaluated using EQ-5D-
5L questionnaire.

The result shows that CA 125 decreased from 303.6 to 54 U/ml, CA 19-9 decreased
from 1210.3 to 386.10 U/ml and EQ-5D-5L score increased from 0.631 to 0.839. The CT scan
shows the evidence of some intra-abdominal lymph nodes, which increased in size and number.

In this case report, the response to repurposing drugs is documented with decreased
level of tumor markers and improvement in symptoms such as abdominal pain, which was ongoing
for 4 months. Repurposing drugs appear to be a novel therapy warranting further investigation of

the treatment of ovarian cancer.
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Cancer hallmarks

Repurposed drug

Original application

Reported targets/pathways

Clinical trials of cancer

Sustaining proliferative

signaling

Sustaining proliferative

signaling

Sustaining proliferative

signaling
Evading growth
suppressors

Evading growth
suppressors

Resisting cell death
Resisting cell death

Enabling replicative
immortality

Enabling replicative
immortality

Inducing angiogenesis
Inducing angiogenesis

Activating invasion and

metastasis

Activating invasion and

metastasis

Genome instability and

mutation

Genome instability and

mutation

Tumor-promoting
inflammation
Tumor-promoting
inflammation
Reprogramming
energy metabolism
Reprogramming
energy metabolism

Evading immune
destruction

Rapamycin
Prazosin
Indomethacin
Quinacrine
Ritonavir
Artemisinin and

related-derivatives
Chloroquine and

related-derivatives
Curcumin
Genistein
Thalidomide
Itraconazole
Berberine
Niclosamide
Triamterene
Mebendazole and
related-derivatives
Aspirin
Thiocolchicoside
Metformin

Disulfiram

Rotavirus vaccines,
Live 17D

Immunosuppressant, anti-
restenosis agent
Hypertension

Rheumatic disease
Malaria, giardiasis,

rheumatoid arthritis
Human

immunodeficiency virus
Malaria

Malaria, rheumatoid
arthritis

Dermatological diseases
Menopause, osteoporosis,
obesity

Sedative, antiemetic
Antifungal agent
Bacterial diarrhea
Antihelminthic drug
Diuretic

Intestinal helminthiasis
Pain, fever
Rheumatologic, orthopedic
disorders

Obese type 2 diabetes

Alcohol-aversion drug

Infectious disease

mTOR and associated signaling
networks

PKC&-dependent AKT signaling
pathway

She-ERK axis, PKCE-p38-DRP1 axis,
Wnt/f-catenin

p53, FACT-CK2-p53 axis
p53, CDKs-RB axis, AKT-E2F-1-RB axis

Ferroptosis, autophagy, oncosis,
anoikis
Autophagy, PPT1

hTERT, Wnt/p-catenin, Hippo/YAP
hTERT, Wnt/B-catenin

Various proangiogenic factors, VEGF
receptor, NF-kB

mTOR-cholesterol trafficking, VDAC1,
PDGF-Akt-mTOR axis

Ephrin-B2, MMP-2/MMP-9, EMT, miR-
101, VEGF
Wnt/p-catenin, STAT3, NF-kB

Nucleotide excision repair,
thymidylate synthase

Chk2, Nbs1, PARP-1, DHODH
COX-1/2, ANXA1-NF-xB axis, CDX2,
COMMD1-RelA axis

NF-kB-related pathways, COX-2
AMPK, PI3K-mTOR pathways, BACH1
ALDH, NAD*-dependent proteins

NF-«B, Type | interferon pathways,
CTLs, Tregs

Rectum, breast, prostate
cancer etc.

Adrenal incidentalomas

Colorectal, esophageal,
ovarian cancer etc.

Prostatic, non-small cell lung
cancer etc.

Breast cancer, Kaposi's
sarcoma etc.

Breast, colorectal, lung
cancer etc.

Pancreatic, breast cancer,
chondrosarcoma etc.

Breast, prostate cancer,
multiple myeloma etc.

Colorectal, bladder, breast
cancer etc.

Prostate, ovarian, colorectal
cancer etc.

Prostate, lung cancer etc.

Gastric, colorectal, lung
cancer etc.

Colorectal, prostate
cancer etc.

Acute myelocytic
leukemia etc.

Medulloblastoma, glioma,
astrocytoma etc.

Gastrointestinal, esophageal
cancer etc.

None

Prostate, breast, colorectal
cancer etc.

Prostate, breast cancer,
melanoma etc.

None

This table lists existing non-oncology agents for cancer therapy in this review, including targeting cancer hallmarks, original application, reported targets or
pathways and related clinical trials in cancer treatment (https:/clinicaltrials.gov/).
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